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tot wr«t?T is^?w? < 2 too i to gjo atoo?%t to? yros? c»ih>im*ii to ^itwfw $ 3 ?? « 
to* to to?m i sr 7 ®m ^ifw wt% i mt towt « ^^jcto cf©to c?*r «ngm 
i sr 7 tot% TOoto® c??t « toi?to af?tff totca tout ?mr toto tom w to i 4^st 
arnto *ro tom c?tto « wot atoi^o « ?mm too? tom ctmt 
to ctos $ to?? tom to*ir i asHi^Msi 4t atom to? to tot%? iwm ^stfNto, 
mto.TO^to'Q ’tSww® aft§fi? cafro w « c?Mr *tMto tow *tc® ctoe toto tom 

'SRM 1W tot I 

Tgftim totfl^-^oio 4? to « iBca*uc?» me? cro atotto tocs mto mm? tom i 
atotto 4$ tom? writ? tot, to, to*t7 « mpt%r ?iftm atom #tt toc^, cat to? 
tot%?? wt , cm^rr « aw mot wijiiSt tom torn? to ?cro i 4^t tot% frtop « mto 

^mmt*t cro ^ to ttot? « <ttor cm?, ?m ^tor^m cm?, to-?tto-?«?ftomt?, 
cwarom, a<j5tocm? ^ *tf-?<f-c?tm « ?#-^? Rtoc? mm art% wtotc?t? too to? c&^t 
?mtTOc^i tew wifi akm w?r ^l?w? atoS cro tow? m^s^fo wi « fefwGM 
toifawm^m-^p** <am to <to?i?w tofllcn w to cmm c&^t ?mr toc^ i 

?W 4t toi«K>m toto st^o tocs TOrfto mm? am to? aftramp i to afrra?TO aaro 
tofltow TO<J, sWwt « ^ 7Rpt RmhI ?mt TOCS I tot tots? 

« toatae?? cro toi% ^w?%r atom tot? toc?? top tomwte? cae?t toics i atofc 
w?rom "a$F» tom ^ to tot% ^tto<u to?? tfto smm wt toc^ ^ ftftar to, ^tt 
sftf ^smm to yiJUMw to toc^ i 

«R-toiw«j TO^'tm «ito’ atmt’tto^t^ i tom to •mrftot, wiI^Riji « 
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(Set and Function) 

wtr « *tf*to© toft fljgytf i «a ct& *i"ic^«itB»ii 5 sff 

«q ^r^rrtw ^ qftnft^R tow «(I«imi ^*at ^c»it : 

wk<?^toi%r 

> CTfr « ^ ctI? «li*T ^siw *n?iw i 

> toreros *ii?icti 

> gf&ita q <N9|?r srarc w i 

> «i^l»i <tojj wtr^jwrw^’tmi 

> (tofl TOqWsr *t% CTT> Wciiu ^3T ^UT Wfls *mx « ttMfSdl « (Bul^tH* ^|CTJ ^f 

> CTfrsi&m straw wm^iT*rf^ : *p ^8 ^ti^i 

> CTtter^iCTj j v^r « ^pim «q?r wtr qrNrr iwi 

> cetPH « onr tor -^s wi 

> 4? w'H, ^nf^p ^tm « «fl^- (aw ?jtto ^pwt fcmwk ^jnjt ^us *n?rcq i 

> 'I^V 8 ^W 5 T^NJT^?|OT«I 13 IWI 

> C®r#W ^t^J CTPT *flPK tot ^r ’Wl 

> wm 'G ^R*tCTfl (?rs|f^5 Wl i 

<rr far Moo* « wi wi ^tol^o TOtec* c’T&^rr^r i oth, s = {o, 1,4, 9, 16 , 25, 

36 , 49 , 64 , 81 , 100 } ^lPWfl> 10 C«fW ^ 4^ «jsf <ltfk | <?to 

>ikiwj toff voiPi^i to ^ri w w ^ to <?ii> «if^s soom^ ^ ctcUst 

^ftorto^i x eA tox ct a <to?r ^ ;torc to ^?r i x«?awxcta^^wt^ 

^fton w^?r i iS'iR©tf s <?to 

S = {x : x, 100 cqCT^TO«OTST^f*pf*Wlir}, 4$^<?totol 
^ tor to ^?r i 


^ 1 ^ : 

(i) S CTCff^tolrTtol 
(*) S <^^J«lM2ttoftol 


, 'Bt&va* ’jf^-S.'sr-io'ST 





Stbvsjj 


* 


(Universal set) 

<pf*i 

P = { X -.X W " 34 ^ ^ 5 jc < 16 } 

Q = { x -x *H 1 W < 2 ^^ Wjc 2 < 20 } 

^ R = {JC : Jt «tw ^ 4 ^ «W yfx < 2 } 

4$ U = {x : x ‘‘Jff ^?UT} §WI Po I U <^P,Q,R 

<to?TWRtto<R^ tolHl^^l 

wis ^rR5TMi?r Prf4£ ^rr ^?r, ^if4 w <to?r 

®*II1H ^ & Prf4$ (toil ^ i 


S ,y Mb ( Subset ) 

A^Bto^FTAC^B «0?T SHmU W ^ « C<M«1 *Jp| A «03T SSt^J^ ^*fRR B ^TRH ^ 

^ AcB to snm tot ^ i a, b ^^to&Rt^A^BFNmi 

§W-i I ^ A = {x : x *HtW “ff R?*lJT} 

B = {0} 

X = {x : x <J*f ?rc?lJT} 

^AcX,BcX,B^A. 

^r : (i) xw^iPIvCTt? <ror,x «w%^'® , *iMi;^4*n^3ri 

(*) X «03T ®*lC»lU ^1 ^ ^rtWST C<PlMlf&$ «i»bilUu r?t I 


CTT> {Empty set) 

RMHi^aOT^r^rtOTCTtPff^tWR^iw^ti 

(x : x’^W’WOT ^x 2 <0}t^(^, 


«i»|'o| {Equality of Sets) 

A « B to ^ ««PH OT TStFRT ^tRR^M WA«B to •'RR^T A=B to 2FPH 
^T^tr i 

A=B ^3T ^lf4 'Q <RR®T ^ AcB ‘W BcA ^ I 
: to 8foW 4$ a«ll*r3l« I 










St^o (Proper subset) 

AC^B 4<T a^s (S'lMlJ <HT ^?T -#f <3 cwr "#f AcB A^B A 4<T StooFF B <fl^G 

cs 'ms ^ it a re i a, b ^a^s^iw&^ticsAcB pw^ri 

tUlNT: (i) C4WIMI CT& A <flRT«HT AcA. 

SW*f: xeA => xeA TOT 
TjBafc, AcA 

(ii) MWlWl CT& A ««BT W^U 0cA 
Wf : 0cA^t^T0 (SI «£Rfl> ®*IN-I x«H^^lt A 
0qA. 


cecils ^®?T ( Difference of sets ) 

A« B A\B 

A\B = {x : xeA t^x^B}. 

A\BWA^Bl^^^WA^CTW^^B(^^(^A(?itW<6i>l 4»M A\B 

A\BcA. 


frlW-i I A= {0, 1,2, 3,4, 5, 6, 7, 8, 9} ^ B = {<^ <J*f ?T??IJT} ^?T A\B = {1,3, 5, 7, 9}. 

C’flj (Complementary set) 

U <«WAcU^rA «03r^WC»fl>^ 

U\A U\A = {x : xeU iWx^A}. 

<?$ <?ire a crifa <mm$ a (Sbt *fx* <?$ ^mr 4<R^ire a 1 a c to 

i ?nf^F u w ^*r a wt ^ «pf ^?um *jr, (u 

*ltCTW) A (SBT ^ 

A'^T, A c = {0, 1,2,3 }. 


■*t% refr (Power set) 

A(7I^W§tJi&CT5WA «03T ^ C»fl> W ^?r «SW P(A) W 13^ ^ar I OT 0cA. 


(Shl^«1-V5 


A 

P(A) 

A = <p 

A= {a} 

A = {a, b} 

A = {a, b, c} 

P (A) = {0} 

P(A) = {0, A} 

P(A)={0, {a}, {b}, A} 

P(A)={0, {a}, {b}, {c}, {a,b}, 

{a,c}, {b,c}, A}. 







8 





8 I *lft A - {a, b) ^ B - {ft,c}^8, C*We CT, P(A ) u P(B ) d P(A n B) 
mOR : «mlfc*T, P(A) = {0, {a}, {b}, {a, b}} 


P(B)={0,{b},{c},{b,c}} 

P( A) u P(B) = {0, {a}, {b}, {c}, {a, b}, {b, c}} 

^1^, A u B = {a,b, c} 

P(AuB) = {<D, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},{a, b, c}} 

P(A) u P(B) C P(A u 5). 

i I lift ^ = {1, 2, 3}, 5 = {1, 2}, C = {2, 3} «iw £> = {1, 3}^?T, W OT, 

i>(A)={A,B, C, D, {1}, {2}, {3}, 0} 

*1 ^ift ^4 = {1, 2} ^ B = {2, 5}^, ^ <^Q CT, 

i>(A)={A,B, C, D, {1}, {2}, {3}, 0}. 

(0 P(A) n P(B) = P(A n B) 

(ii) P(A) u P(5) * P(v4 u 5). 

^iJt C’ff: 

N= {1,2, 3, } 

z = { -2, -1,0, 1,2,3, } *woi?r i 



<t 


iStbVsf) stf'fca 


Q = {x : x =-j^ > 

r = {x : x^i^^ijt} wr i 

c'O'itotii (Venn Diagram) 

Wl® ^RlJtf ^ ?m fro? st^K WT ^*nww I Sllw John Venn <flRT ^Tf^to ^ 

to* whM ^rf ^r i *11^ <\^ 4 >\ «ic^ l^m ^rf^t wr ws i 

^W-e i Tjtf^p u '®*ic»fl» a fitcmw A' : 





AuB={x:xe A^RtxeB}, A« B ^®?T <?TC$?r vSMIhH PiCiJ *tfos<7T5$ AuB . 
c^cwi C5FT (Intersection of sets) 

A <3 B cWiJ ^.c®i '©I cis C5pt c^G ^.c^,— 

A n B = {x : xeA <^xeB} 

A « B (Ttifci ^ to slfooC^AnB. 

I *llto CTfr U = {0, 1,2, 3, 4, 5, 6, 7, 8,9} 
iB*lt*|lS A = \x : x CTt^^lJt} 

« b = \x : x toi^ '3^?rrr} i 
A = {2, 3, 5,7} 

B = {1, 3, 5, 7, 9} 

^5?fRAuB = {1,2, 3, 5, 7, 9} 

AnB = {3, 5, 7} 

A' = {0,1, 4, 6, 8,9} 

B' = {0, 2, 4, 6, 8} 

A'uB' = {0, 1, 2, 4, 6, 8, 9} 

(AnB)' ={0,1,2, 4, 6, 8, 9} 


: fc*lBRT 'Shills ojWlW «H to CWftQ I 




A <3 B ^ CT AnB=0 , 

A <3 B ^Tf ^ I 


A = {x : x *H1^ ^ ^?UT} 

^ B = {x : x ^?lTr} ^?T A « B OT&W f^lT^T, C^Ht AnB=0. 

'BitesH-b* I 

A = {x : x eR i£W. 0<x<2} , 

B = { x : x eN W0<x<2) -^c°l 
BcA, AuB = A, AnB = B = {0, 1, 2}. 





A = {x : x eR <4^ 1< x <2} 

B = {x : x eR <4^,0<x <1} 3,c®i 
AuB = {x : 0< x <2} 

^ AnB = 0 A « B I 

<?fc sfom ^f^BT Slfasr : 

tfrepp cw u c?n> ^ a, b, c c^^rru *sbt S'ImU i 

(i) AuB = BuA 
(^) AnB = BnA 

M (AuB) uC = Au (BuC) 1 ^ 

(8) (AnB) n C = An (BnC) J 
(<?) Au(BnC) = (AuB) n (AuC) "1 
(fc) An (BuC) = (AnB) u (AnC) J 
(1) AuA = A 
AnA = A 
(tr) Au0 = A 
An0=0 
(k) Au U = U 
AnU = A 

(io) AcB=>B'cA' 

(ii) (AuBV = A'nB'~l . ^ 

niilT WIN Puw 
(i*) (AnB)' = A'uB'J 








(ivs) AcB => AuB = B 
(i8) AcB=> AnB = A 
()><t) AcAuB 
(i'b) AnB c A 
0>A) A \ B = AnB' 


SlffewT (i) « (*) 

(*P) 

•ncBr to % aub 
.-. <£rcro 

AuB = BuA 

*ncBr to % AnB «aw BnA tot i 

.'. ^ c^Ctfl c*ftt 
AnB = BnA 

(^)^T^#A= {1,2,4} <*RRB = {2, 3, 5} I 

AuB= {1,2,4} u {2,3,5} 

= {1,2, 3, 4, 5} 

^m, BuA = {2, 3, 5} u {1, 2, 4} 

= {1,2, 3, 4, 5} 

TOR, AuB = BuA 




3f^5iT (vs) 'Q (8) : 

(*P) «H to?l ^StCTT : 

•ncBr to % Au(BuC) « (AuB)uC ^s? r i 

-dJOflkvflWWI- 

Au(BuC) = (AuB) uC 


u 



to % An (BnC) « (AnB)nC I 

sjWlk'flWWI— 

An (BnC) = (AnB) nC 



0*1) ^ <^9 A = {a, b, c, d}, B = {b, c, f} 


WC={c, d, g} ^®T- 

BuC = {b, c, f} u {c, d, g} 




\r 


®tt>VS5l *1^ 


= {b, c, d, f, g} 

4MI, Au(BuC) = {a, b, c, d} u {b, c, d, f, g} 
= {a, b, c, d, f, g} 

MMM, AuB = {a, b, c, d} u {b, c ,/} 

= {a, b, c, d, f} 

MM?, (AuB)uC = {a, b, c, d, f} u {c, d, g} 

= {a, b, c, d, f, g} 

•^©fik Au(BuC) = (AuB) uC 
'SIMM, BnC = {b, c, f} n {c, d, g} 

= {c} 

MM?, An(BnC) = {a, b, c, d} n { c } 

= {c } 

'SIMM, AnB = {a, b, c, d} n {b, c, f} 

= {b,c} 

MM?, (AnB)n C = { b, c } n {c, d, g} 

= { c } 

MtTO An (BnC) = (AnB) n C 

: (i) MT^M SIMM MM, CMMfcM - 
A= {1,2, 3, 6}, B = {2, 3,4,5} MM? 

C = {3, 5, 6, 7} 

(*) SIMM mTmtcm inti's i 


9ms : ctcBm mcptm 'q cm a&Mt ^f^?r tfowMlU csiftM M^fMMM cmw tw i 

Sll^wl i I MJT wldcisi ( (De Morgans law) ) : 

MtffiMCMfr U MM MWIWI A « B MMWMJ(M) (AuB)' = A' r\B' 

(M) (AnB)’ = A'uB' 

51MH (M 5 ) : MEM <pQ, xe(AuB)' 

^PT, xtAuB 

=> x(.A MM? x£ B 
=> x e A' MM?, x e B' .. 

=>x<=A'nB' 

(A u B)' ^ A' nB' 


^5rtMlM MEM M#, xgA'dB’ 




StbVsjj sjfe^s 

'skc®i , xeA' xeB' 

=> x E A * g 2? => xeAkjB 

=> xe (A <j B y 

.-. A'nB' ^(AuB)’ 

^HK(AuB)' = A'nB' 

(*f) to ^ . 

C/ <m MWIWI A 'S A\B - AnB' 

SPlH : 'SJt'T'^fST, x e 
'8KC B l JC€i4 <4^. xeB 

=> xe A 4^. xeB' 

:.xe AnB' 

.\ A\B ^ AnB' 

xeAnB’ 

'skc B i , jc e A xeB' 

=> xe A xeB 
.'. x e A\B 

:.AnB'^A\B 

^5?fK, A\B = AnB' 

JjfasTol C4WIWI CTfr A,B,C 
0*) Ax(B nC) = (Ax B) n(AxC) 

W Ax(BvC) = (AxB)kj(AxC) 

«TS IH : (^) ^I^IM 
^x(5nC) 

= {(x,y): x e A,y e B nC} 

= {(x,y)\xeA,yEB yeC] 

= {(x,y):(x,y)e.4x.5 iW (x,y)EAxC} = {(x,y):(x,y)E(AxB)n(AxC) 
Ax(BnC)^(AxB)n(AxC) 

(AxB)n(Ax C) 

= {(x, y) : (x, y) e A x B i*Hl(x, y) e A x C} 

= {x, y) : x e A, y e B x e A, ye C} 

= {(x, y) : x e A, y e B n C} 

= {(x, y) : (x, y) e A x (B n C)} 

(A x B) n (A x C) c A x (B n C) 

A x (B n C) = (A x B) n (A x C) 


Tjrtjr-^, iBtbVsf) 5|fc^s-^-sj--i 0 ^ 





bo 


OD 

8 1 c^aferr wr® af^s§r : 

00 A mwiwi (T^^ r A^A 
OD (T^ 0 MWlWl A 
OD A « Ben WIWI (T^^r A = B 
00 A Q 0^?T, A = 0 

A <^B ^B <^C T5&, AQC 

(5) A « 5 MWIWI c^^?r, AnB ^A AnB^B 
(Q A * B MWIMI (T^^T A^AuB B ^ AvB 

»: 

00 ^c0,^qM^, 0c^ ^ = 0 [at^o a ca^p] 

00 ^Ssf^jft A lAw^Wf AuB CnfiyiFFI ^EJlV iSaWtfa ^Ssf^nf 

AdAuB I B<zAkjB 

g^j: «r, ® « y afa&i*jMi Fm ^sr i 

: OMOT ^serc^^tf^c^ U ^ SawlJ RmmI <MW> *M] 
i i cWs CT : An(BnC) = (AnB)n(AnC) 

*1 CW8PI, ^c5 MWlMl : 

OP) Ar\B = A 
OD AvjB = B 
OD B' a A' 

00 AnB' = 0 
(») BuA' = U 
V I (TPlI'Q ot, 

00 J\B ci A u£ 

od A#' = #V 

OD c i4 

Or) AdB ^ .A 0 > ( B\A ) = B 

(«) ^n5 = 0yPT, ic5' ^ Ar\B'= A ^ A<jB' = B ' 

8 l <^KTe ot, 

OP) (Ar\B)' = A'vjB' 

0D (Au BuC)' = A' nB'n C' 

(«t) (^nfinC)' = /u5'uC' 





\Btb^ sifts® 


'Q > 0 |^ <^ 1 * 

( One One Correspondence) 

■sn^T^#, A = {a,b,c} Rhsm C^Ttcro to*. B = {30,40,50} £ Tvo-h®t-h c^ntTO TOCTO l 

'sffaTOS vim <T>ft , a TOTO^T 30, b 40 TOl C 50. 

tot tot ct, a b oteb?t to-to fSw «iic* i 

?mt : A <?rc$?r B <rofl> 'Q cro®r «rofl> to* B c^fcSw aMT 

©‘‘Iihic-w *itw A <ttc$5 t toRT « cto*t «rofl> (saNc-w fro ^rro tot tot, 

"5TWT iTO-TO* fapi <^| TO I A 'Q B TO ' 5 IC*TI TO 5 <4^ f^°1C'9 ^TOtTOs A <r^ B 1®tTO TOTO TOT TO 
TO* A x TO^TCOsf B «5<iawil y TO f^T TOT ~5JM5 , ^sf x<r*y te^TT 

TOT TO I 



A = {1, 2, 3} TO* B = { a,b,c } CTfr l ftcrofasr A « B mUhmm ^c*rr toR> to-to{to 

f|!i *M CTOtTOtTO^ : 



'*mt : mwiwi A « B to <rof& to- to fro a B ^rr tot to, A'qBc* 

^T§ 5 T TOT TO I A « B C* CTOTTffs A ~ B Stifr CTOT TO I A~B TO*T, TOTO MWlWl 
TOlk^'TO^^TO^TOTTOI wfac^T, MWlHl <?$ A, B^ C TO^RT 

(i) A ~ A 

(ii) A-BTOT B~A. 

(iii) A~B TO* B~C ~m A~C. 

tW io I OT, ^ = {1,2,3, , n) TO*. B — {1,3,5, ,2 n - 1} <?[5to TO^T, CTO fc*T n 

TOf& ^T5lfro ^TOJT I 

TOt*fT*T : A'QB C^^^'SJC^ ^^TO-TOfTOf^TCptocTOTM W : 



AAA A 

V V Y V 





iStb^d slf'fes 


A^B i 

W : ffcRpo PfolBw A <r* B \k <r* 2k -\ , keA 

SlI^H ii | C'l^ltQ CT, -5 |MR<p ?T8?lTl3 C’TS' N <44?, C®Ffi5" 7 TC?lTfa' C’TE' A = {2, 4, 6, , n , 

} ^5fl 

: <*M1FT, N = {1,2,3, ,n, }. N <44*. A <44 tou <£Rsfl> 4*F-44* pta Pics^ fi>«| 

^PIT 



A: 2, 4, 6, , 2 n, 

^oilR N 'Q A ^src^l 

w «flW-«£RT fSlwIUw N<-> A:n<^2n,n&N W4*fat Wt -*mr I 

: tfan 0 *«bt ^ w?r *rar ^?r i «rfa, 0-0 

sifowt* i A 

w : a - 0 *pr, A - A *jam i 
A^0 



A A 


A(.*\u>$ sdc'oj^p »ii»u x <4?T ^rossf ^at4 Rc«rc^» f*PT WT : 5J 5 T <44*- <44* fsjoT A <-> A : x <-> x,x e A 

^jPte^ri 

^sfiK A~ A. 

sfom'b :# 4«S ^R^r <r£ ^?r < 44 *. 5 <g C ^r^t <r£ ^?r, ^4 A*C 

5RH : CTray A - B , ^541* A <44 2tffaT4* wu X *q?r B *SRT <44*ft <5(441 WIT y <44f44 
4*4t 414 1 <5(t4l4 C4C5<£ 5~C,^R 5«t4wi y <44 4ffS*t C *«Br <44*f& WIT z *«Br fiw 
4*4t ^mr i <444 A *sbt wit x *sbt c *sbt <4 wu z sm, A'qC crifa 4wr 

< 44 *ft < 44 *-< 44 * 44 i A~c 441 




iStfrVo*) stfefts 


ivs 



^ 'Q ( Finite and Infinite sets) 

A = {15,16,17,18,19,20,21,22} <?T5f5ir WO^WT W TO CW ^fl?T CT, A CTtfer WIT ^?UT 8 I 
4$ w to A c^E?r B = (1, 2, 3,4, 5, 6, 7, 8} <?rc!B?r «£w-<pf far to 
^T^? n <?w, 

A = {15, 16, 17, 18, 19, 20, 21, 22} 

ttttmt 

B = {1, 2, 3, 4, 5, 6, 7, 8} 

«a^r w to ot *r»t wij ^?ur fStfisrt wr ^mr, 'oicisiw 'm ^ i TOt 
*iwi cWE *mr^?ri 

: C*P) TOf CT& 0 TO «flBT WIT ^?UT 0. 

(^) ^ C^lWT CTfr A <£RR J = {1, 2, 3 ,...., m} ^pT ^jr, <TO?r meJV, W ^4 

m 

otB' A i£T3 ^rc^lJT m I 

(*D A CTOttTO<?frTO, A n(A) WT 

(*o crofted A toc^rtto, to* tfs ^?r i 

g^j ii j x = {l}, j 2 = {l, 2}, J 3 = {l, 2, 3} SsjiPr awjc^ N $$ *m ^ 

«(./,) = 1, n(J 2 ) = 2 , n(J 3 ) = 3 R'ojlPi I 

J m ~ J m «i^ci^,c^ ad(vo' 0 s| a (SW n(J m ) = m I 

g^i*i ^qjiiar to wckte wirTOBTfifiN>TOTTOi ^rR n(A) fatw^TOTO A TO<?fri 

g^rr vs i A 'qB ?rsrpr (sw <<to tot v*rasf& <?ft to to to to to ^rr 

n(A) = n(B ) TO I 

2|f%®t <11 ^ ^ TO CTfr ^?r 4RR 5,v4 (SRT 2Tfs TO B TO CTfr vflTO. n(B) < n(A ) 

TOI 


Sjf^tH v4 'TO TO ^ « CTO ^ A v*RR A «flBT <SWfl> S^» ®*ImU TOpT ^ I 
g^T: N iflWffc «TO CTfr (®gteS*f : bb g^i) I 



(Blfc'M stf'fes 


i8 


^Tl® A ifl?r *WT ^?UT n(A) W ^0 WT ^ n(A) fttMT *N% ^IJt WT 
®GTC*l 

TOT^ft, n(A) = P > 0,n(B) = q> 0, <^NtW A n5 = <(> 

A B 

C' 


m m 

t^A 

• 

k A 

m m m m 

K A 

p 

V\ 

f\ 

f \ 

f 



\ 



1 2 3 


p+1 P+2P+3 p+ Q 


f£«i i£Ry-i£Ry fipr c*^ <yffl ^1?r ct, A\jB~J 


p + q 


^fK, n(A u5) = p + q = n(A) + n(B ) 4 ^®1t ' j n?T CT, 


slfast i I ^ A « B *BM?T ^H« <7r& ®JT, n(A kjB) = n(A) + n(B) 

^ SlI^Ml W *W <*ll TOT OT, 

n(A u5uC) = n(A) + n(8) + n(C) 

n(A u5uCuD) = «(A) + «(5) + «(C) + «(Z)) t'sjift, 

(^PltCiT A,B, C,D I 

MWIMI >11® Pfl? A <35 «fl?T®PU n(A<jB) = n(A) + n(B)-n(AnB) 

Wf s lifflPT, A\B,AnB <&R B\A pfl? 1^fl» *BP’ p Br [C'JHfcd) ij^5<J] ^ 
A = (A\B)<j(AnB) 

B = (B\A)u(AnB) 

AvB = (A\B)v(AnB)v(B\A) 

:. n(A ) = «(A \5) + n(A n B) (i) 

n(B) = n(B \ A) + n(A n E) (ii) 

n(A u B) = n(A \B) + n(A n5) + n(B \ A) (iii) 

(z)^R<flFF’llt, n(A \ B) = n(A) - n(A n B) 

(ii) C^t£^ ’tit, n(B \ A) = n(B) — n(A n B) 

n(A \ E) <*R* n(B \ A) (iii) *R 4 <! ta "lit, 

n(A u5) = «(A) — n(A r\B) + n(B) — n(A c\B) + n(A n B) 

:. n(A u 5) = n(A) + n(B) - n(A n B) 









: 

ii flcjji* arawcro A'qB ^ w^iiMTwr«flW'-«iwfipr^tf^3r : 

(*) A = {a,b} B = {1,2}. 

(*f) A = {a, b, c} B = {a, b, c} 

\\ i 'R SlCfl 4^-4^ flH<MC®IST *MJ F = {(ij):ieije5}‘WiH3' CRSffr 

'©IPM 

vs l A = {a,b,c,d}'£R\B = Q,2,?>,4} I ^4x5 «flBT ^F^^’KRG F ^llWl m 

»i»i^ww sm tost Rest ttifa tort fiw ^srr tot, ^«b 

^^s^TC^HIW, a<-> 3 i 

8 1 <R*lft3<R, ^4 = {1,2,3, ,n) ^ 5 = {1,2,2 2 , ,2 m+1 } CT& I 

<? I CW8 or, S = {3" : n = 0 «HW neJV} CRBft TV 4<f * 1 ^ I 

«i s S «aBr^ni 

•\ i cq^Q ot, >h*i grertg; ggfw Rgftm crE .4 = {1, 3, 5, 7, } ^pw crE i 

wet rrtckr c^#3f w ^r i <*ptot tsow ot, s1%cRcB?r ^?ur coffer c®r^rr 

(RWRt toit i 

i*l 50 WRCRKRiT TOIT 35 WRt'SR^RTOs ItBT, 25 WR « IMt W ItBT «flW. 

«iRfl>WW , ltBri RWT ItBT 4«o ®H JCW^l^IfWlraW 

WR ? 

rrrr : rcrr#, <rto c *$ S «aw. to rm t'8R% rto® hbt ^icrt ct& £ s rm 

rto© *itsr crb- 5 i 

Sl^HR, n(S) = 50, n(E) = 35, n(EnB) = 25 ^ 

S = EuB 
RCR^#, n(5) = jc 

^ITOT, n(S) = n(E kj B) = n(E) + n(B) - n(E n B) CTOP ’fit, 

50 = 35 + jc-25 
Rf, jc = 50 - 35 + 25 = 40 
«(5) = 40 

.*. RMRTOo’tKR 40 WRI 



4RR,Rl?rrcwrolarRMRTOS*ITra,^5TOTSrCRT>TO5(B\E) I 






TOT n(B\E) = y CTwy EnB <£Rk(B\ E ) ftc** W5 = (£n5)u(5\£) [c^#3f 

g^i] 

’Span n(B) = «(£ n5) + n(B \ E) 

:. 40 = 25 + j> 

^T, >> = 40-25 = 15 
«rfa, n(B\E) = 15 

/. ^"1^*1101 15 *FTI TO«flTC, WW ’IttiT 40 W 7 ? ^CW0<WW *ttGT 

15 w*n 

^iW ivsl ftror ’flst’SpT 4^ \\4LW C 5 # ^I13SW G'tsH 

tagte i 

(a) (i) iSvoij Fms ’KSt’fTT ^-sr CTS' 

(ii) ’t^Tf CTT> 

cs^^^^mcfm3\ 

(b) ctot 32 tojt 2tc^ ^isr <it ftror iscp i tott 

tojt 22 w^r ^ 15 w^r tf^r Ututk. i wsr ^isr tf^r « firor *1^ ^ot 

whISwi (^e 


*wM*i : (a) (i) xgH x e G 

i&xeHnG 
(ii) xeH x&G 
i.e.x e H\G 

(b) *#, tf^PT^TOT *1®^ CT& H 

^ih R*mi «: ^"sr *miw <?n> G 
^tror H c\G fim ctS' 

n(H nG) = x 

*mz$,Hv g = t/[U wr^fwc^] 

<4^?, n (HuG)= n (U) 

^fK (22 — jc) + jc + ( 1 5 — jc) = 32 
37 — jc = 32 
.’. x = 5 

gwft 5 w^rsisr ^s?r ftror * 1 ^ i 




iSbb'OjJ 


I 4^(21% 35W^ SK'OJW ^om « 7 TO MWIMI WI5W ^BT I 

WWifTOlT 15W^<^fe, 4 1 SMT%®m'Q^tF, 2W 7 T^(^te, 

^M^*rr 20w^r (fits «i^f tost ^ r, xm*® « m 2x w 7 ? ^ ^ <t^r, 2 w 7 ?^ 
%©t?T 4M I 

(a) 4 WlTflBfl' C'O-hBc^ CW 

(b) x f¥k^?r 

(c) c^^r«ow^jwr^?r 

{ct m 'HfH <T>Mf^%sm^r] 

(J) <f>v®erH 4lfo*l C^S « 7 TlF w <T>M <T>M ^T I 

*i»)Hh : (a) 

*#, CTfr J = «(^^W 
S = 

D = 

(6) J’ = { OT ^iPW ^ *W*T ^BT ^} 

«(/) = 20 

^T, 2x + x + 2 = 20 
^T, 3jc = 18 
x = 6 

(c) *i^f tost 
JnDnS' 

(d) *rf?f, n(J r\DnS') = y 

OTewT^lOT n(J) = 15 
>> + 4 + 7 + 2 = 15 

y = 2 

’Jft 2#M 41PM <T>wf^%sm v l^ <K4 ^1 

iff i 24 w 7 ? 18W 7 ? <icVG<w c*kt «i^f ^bt, 12W 7 ? c«w «i^f ^bti went 

U ={c5t% WlChsI CTfr], B= {4lwU«*l cm *l^f ^BT ct6} 

V = taPw 0H*lt *1^*? ^BT <*PR *MCH4 CTfr] 

n(B nV) = x tfo-ifbwi f 7 ^ ^JNTT w ■. 

(a) BuVC^^fffPG *mn(B uV) <& x **BT HWJOT &m 4* I 

(b) x^^^i 7 ji 7 ^'5ir 7 Tf^4?r^i 

(c) x »fl?r »wtoj ^'Sii'5it 7 T J f^ f f?r^i 

, istb^fi 4f*te-*sr- i o'sr 




®fcbV04 


: 

(a) 5 uK : 5C 5 it ^ SR.Mil <?$ <lw'G<«1 '»Rm° 1 C*t®lt *t^«T I 

«(.// n F) = (18 - x) + x + (12 — jc) = 30 — jc 
n(B u F) = 1 8 - x) + x + (12 - x) = 30 - x 

(b) n(B n BkjV = U 

n(B uF) = n(U) = 30 — jc = 24 "^t x = 6 
:. x = 6 

(c) «(Snr)^^T VcB , n(BnV) = n(V) = x = 12 

.-. ^«»l »IH x = 12 

<J 5 tW : 

hi (TPtWt Gjffi* 30^ 20^ ^ 15^ fafa& *t^T ^1 SffoFP ^|3f 

<JAsSM ^3 C*Mtt TOST ? 

*i fag <?rro tcij sow^ ~m, 20^ S'&ifa ^ lOw^ ^ tefa ’ttssr i 

W® <PVsksm <wtva *ttCjJ ? 

« i um fajRujMHw «mr ^MScE* 100 ^ fa^i% 'sn;«iT 42 ^r eg**, 30^ 
wt^r, 28w^^urf¥rfaTOi lOw^faro w 'Q ^utfar, 8 ©m Ucui* wtffa « ^uifaf , 
5 W^farowtfH'Q (2PSJ3, 3 

(/) ^ 4^3 ? 

(//) wsprfa^# ? 

(Hi) fe«H f*W% <*f «W?T C4<M $05 'iikl Fimich ? 

8 1 ^CT3T W GjPl3r »IHR* 1l tNBr 50 fa¥l% ^WT 29^ cWtfa, 24W^^tt*T 

^ 1 1W*T C%J^tfa « ^5?T faj¥ R«|C* I 4WrH fa^1% <11 fai¥ 

wi4^ c*rafa ? 



vifM > > 


b I i. <^SR <?TC$?r WIJ ^?ur 2 n *SBT ©MWdJil ^Ut ^ 4" 


ii. Q = \—'.p,qe 

lv 



in. a,b e R ;] a, b [= {* : x e R 4^, a<x<b} 


®^c*w facw CT4 3 # ? 

m • • - a U * • _ ■ ■ ■ __L « « « « 

z 'Q zz *r. zz ^ zzz n. Z 'S zzz 


vv • • • _ * * * 

^r. i,n 'Q in 






(BfoVod 


(V8) : 

s» neN A n = {n,2n,3n, } 

*1 4 n 4 «SRT »IM Rcm CTP# ? 

^.4 *r. 4 «t. 4 ^r. 4 

«i fta- cthI^ 4 n 4 ^ iiM Pic^i ^or ? 

4 «. 4 «f. 4 ^r. 4 

si 404 <«Bf*iWtosrc?i 4 ppir^rt 

4 *r. 4 «t. 4 ^r. 4 

*1 (WTft ^ U = {x:3<x<20, neZ} , A = {x:x Rterl^ ^?Ur} ^ 5 = {jc:jcC^I^ 

^?ur} (^tprr voiPm : 

(i) A 

(ii) B 

(iii) C = {x:xg A x e B} W 

(iv) D = {x\xg A x e B) 

fei wnfowi A tout <?r« i ^ n(A) = n(B) ^r, fafa 
W (a) x 4 ? T ^ (Z>) n (^4 u 5 ) n(A n ff). 



<11 lift U = {jc : JC Intel? <3fMri} , 4 = {x:;c>5} cUW 5 = {x:;c<12}cU 
n(A n B) n(A') ^ 'srffi Rrfa w I 

VI ifa U = {x:xBft$, *jfroDl}, ^4 = {jc : 3jc > 25} cU fl = {jc:5jc<12}cU^r,^ftPT 
n(A n B) <£Rk n(A' n B) «fl?r >IH fSrfsr ^sn 

hi (*) A\A=ty (*t) A\(A\A) = A 

10 I CWCT, Ax(BuQ = (AxB)u(AxC) 

11 I #iic5^Cc W*lte ct, (4 x C) c: (5 x £>) 

i*l PNISff, A = {1,2, 3, ,«} <W5 = {1,2,2 2 , , 2" -1 } I 

iol *S = {1,4,9,25,36, } 







i8 I sRH^Pr, n(A) = p,n(B) = q4fi°KAnB=ty ^PT, n(A uB) = p + q I 

i<? i sm^pr, a , b,c 

n(A u5uQ = n(A) + n(E) + n(C ) - n(A n 5) - n(5 n Q - «(C n 4 + n(A nBnC) I 
i'b I ^ = {a, b, jc} 5 = {c, y } e»fl> U = {a, b, c, x, y, zj m ^pr, ^sr PT, 

(a) (0 A <= 5', 

(») AuB' = B\ 

(iii) A'nB = B 

(b) : (AnB)u(AnB') 

M I PPTPTt 30*R TC1J 19^R 17W^T ^PtM, llw 12^R 

« ^PtK, 4W^T « ^PtH, 7 W^T 5^R fwit 

Attic* i *wbm Rq«w praft ? 

Mr I ttHfSwi pfl> t/ A 5,C ^ WII ^<JTT I 

(a) n(A n B) = n(B n C) r.^W jc 4?T?lRf¥fa^l 
(Z>) ^ «(5nC) = «(/nC) 

(c) n(U ) 4*r »im ^sr i 



ib i (^rfksr 45 , c CTtfer^impfljPiT <*i»weiM west arc, 

U = A \jB\jC 
n(U) = 50 *JT, 

(a) x <*rt fafa to 1 

(b) n(B n C') ^ n(A' n 5) >4<T ^ 

(c) niAnBnC') 

*ol C3fl> 45^°vC 4»WelC4 PfQTft PR, AnB =§,AnC =§ C c B 

<TS# , ^5Tt^ ^TW : 

I PfQTft^rf^ A = {x : 2 < JC < 5,JC e R}, B = {x:l<x<3,x<=R} 

«*TO. C = {2,4,5} I f*TC^<T (R^JM C3fl> 5 N^2W*fW : 

(a) AnB (b) A' n B' ^ (d) A'uB 





iSbb'oj] fifths 


CPfQTTT U = {x:x<10,xgR}, ^ = {x:1<x<4} 44? B = {* : 3 < Jt < 6}. RlE54 

ctI» *6*t 4*4 = 

(a) Ar\B (b) A'nB (c) AnB' 44? (d) A' n B' 

*vsl A 'Q B C4T> OTG41 ^511^ I Slf^CTO AuB Rffa 4*4 44? 4ttf$ 4*4 <4 A <z (A UB) 44? 
Bc(AuB) 

i. A = {-2,-1, 0, 1, 2} 44? 5 = {-3, 0, 3} 

ii. A = {x : x g N, x < 10 44?. x, 2 44 ’jR\o<p} 

44? 5 = {jc : jc e TV, jc < 10 44? jc, 3 4?T 

*8 I 4J4A.I4 4*£4 AnB f^f444 44?4t5l$454<4, 

(A n B)cz A 44? ( AnB)(zB 

(0 A = {0,1,2,3,51,5 = {-1,0, 2} 

(ii) A = [a, b,c,d},B = [b, x, c, y) 

\<t I «llc-lllll5ll iKlRuMttM 4WT Rf&4t, ?mt% « <J%% %44n4 *llijfc|»1 ^(.4 ’iRblft'o 44* 

C44t C*14 60%^# Rffcgt, 50%^# ?P«1T%, 50%^# <2%%, 30%^# « 

*F*n%, 30%^fltRfa4'Q < 2%%, 20% ^4t% « <j%% 44? 10% fa*# 4)1*1$ *icy i 

(i) »lvs<>4l 4WBM 4fa*PT fa*#* C*Hll>$ *I^4T ? 

(ii) WM ^)D •iQl^l^WM 4E4T C*4*l $fD ^ ? 

^ I A = {jt : jc e R 44? x 2 - (a + b)x + ab = 0} 

B - {1, 2} 44? C - {2, 4, 5} 

4*. i4 iS'iM-w i 
4. CWG <4, P(B n C) = P(B) n P(C) 

*t. S4H 4*4 C4, Ax(BuQ = (AxB)u(AxQ 

^ I 44# a J% 100W4 ^44 4E4T 42 W4 *£544, 46 W4 R*F# 44? 39W4 4fa <4t4 I 4W4 
4C4T 13 «r»1 'Q foe*#, 14W»T%C4 5 fr 'Q 3.R 5 44? 12®r»1 'Q 3.R 5 C*l4tfo 4l£4 1 4^t^f 
7 W4 C44E4T C4414 4144% 44- 

4*. fcfofte fa?# C4414 4144% 444 ^I4CH4 C# 44? C44C4T C4414 4144% 44 444 ^t3JW4 C# 
ttHf&W C44TQ- 

4. 4^oef4 Uar 1%4l^ C4414 4144 %^ Wfo 4«4 1 

5f. 4.^^ ^4*1^14 44^ 0*l4l4 4144% 44? WM C4®Tl4 4144% ? 







W (Relation) 

pfsx^ ^ iiih^wm wrr wr c^x«c^ y *® wrr 
w*tf Rmmi i ( 7 m, aii«iR* ^? um f^N 4 ?w4, c^r */fam ^t$ ^\4, 

<3% ^rosst «f •afiitH ^otkt m 5 # i (4 <2t%#)^^;g^T) 


§W-i i 

MC-W® A = {0, 1,2,3} I 

S = {(0, 1), (0, 2), (0,3), (1, 2), (1, 3) (2, 3)} (7 NIPT S Mlfcn Wt-cm$ 

(SWT^WPP) < (ft^trr ^WPP) I A( 7 ^^S <TOI 

§W-^i tot c^nTir *iQ^i« a 9m, b , c ^cnw , d csfr ctot, e cror, f^croBT#i 
’t^m WHWif CTfc* F ^'TOt’tTt F = {a, b, c, d, e, f} I F WClJ x ^TTt y 

4?T ^ B = {(c,d), (c,e), (d,c), (d,e)} Wr : ^^T^m, OTTOT B (PKfa »ic«t \*to 

tplBT 3^^ TOli ftSlil ^5lt I B OTfr TOIt F CTlfc «l$ «U|il I 

: X « Y TOT ^tOTST ^r®% CTfr Xx Y «0?T (TPlM ®*IwUw X TO» Y 4 

^JT I RcX X Y TOTT X TO» Y 4 W I 


TO : Z <?nfr “x TOTt y «*BT^” «Wl1k* SmBFfaSjJ I 


TOR (Function) 

<?rc$?r TO' tow *ri?Hi'a ^om *nay^ i «mif3<j> sacTOM $05 m* wr 

<rt$?ttoitto , t% >i"i4 Rmmi to^jt i (Tim, 

I ^5?T &IM TOTT <7T TOP 

P = 2tcR to SWT TO ^ (TPlfiTT R M4 ^Ofcl « P M4 ^0M *M»ll fttfHTOTI 

««i^r cwr«awfl> »ih fWJ^jri ^rmr ^, pwr 

i>*k<m p = f (R), f (R) = 2 tcR i 

^^A^lfR^^PI&XPilWP <*BT OTfr Y-4 <SWfl> TOR aRMEhe TOJtti. 
WRIf^n 4$TOR^X<7^Y<7s^^TO{(R, P):ReX47RP eY'8P = 27rR} 

te RmihITOtoi 

^sst : ^x « y <r£to to^ctott fl*ic»w ^rtex <?W '(bmiiic-m ?rc®r y <?W « 

cTO<fl^(MihHw*i'^TO^TO<& FtaRwxcro y 4'#fe‘i^TORTOTOi ^ 

TO^RC^ f, g, F,G,a,P ^sltft 3#*P TO ^Tf TO ^ I 




TOST :^x x 

/X-> Y ^1 Wil CCtCTR (domain) Y 4iT WlflblWM (Codomain) m I 

TO&T :■#)/: X^YWW^TxgX 

*flBT Sf^% <JT %W (image) »SW, x <3F y <flST SFP (preimage) y=/(x) %*T ^st 

st^Kwr^i 

TOST : / : X-^Y^PMw#^ y^<3TTO^^W^X^<3^^MC^ / 

WW®? (range) ^ ^ 4ras, (318? /W sppK ^sit ^?T I 'stfft 
(31®? /= {y : y =/x) CT^TI^ xeX} 

= {/(x): xeX} 

TO%T(3T<31®?/(3infl5t^Y «£BT^lpfl» I 

w Rfojfsi m ^fat wr i to i 

^Wf-8 1 f : x— >2x+l, xeZ ; ff^C^ZT^Z 4 ^'*PT?W 

«lffe*T tfTODT x *flBT Sf%% y =J(x) = 2x+l ; TTOMter C^KTO 

cmf= z «sw, 

(31®?/= {y:y = 2x+l, xeZ} 

ftcerty? <?T& I 

I 4WBrlQjpl <?T& 

F = {(0, 0), (1, 1) (-1, 1), (2, 4), (-2, 4), (3, 9), (-3, 9)} 

<SBT <5®^ »IC«rlV!?^C*ll«l SWT «tjFltiT CTfr <31®? 

^PTf F «S3T f^§T?l TO*FF | 

®fF={0, 1, -1, 2, -2, 3, -3} ^ 

<S®?F= {0, 1,4,9} 

TO CW ^TIW OT F ^^f%JTxe cm F 4?f Slffcf^ F(x) = x 2 
^%(3T4<T>fD 0WBrlCty4 4*iierlQ{pl sw^to'Fp 



*8 


Sn/ojl 








^flTO't-'b I fc'lEST TFH?R F «£BT tfblCJHW A « CSMTW B <TOT 



'm, c^rtw a to f^ <? t^ to# « cwr to# fk f&f^o cror «nam to b <?n$?r to# « 


cw to# Rupo cro toss (ffcar-^) i tc^ij w, '<pWc-m c*iw»ic»m I^ctm to# c# y ^nsr fc*ic# 



t^#o ^FT^R (Inverse function) 


A B A C A D 



t&iij— ^ I&iij— ^ f53f— 5f 


R9 f&CTO IFW^ a— >1, b— >2, c— >4 4$ TO^-TO* TO CTOtt 3 TO <R*ttRT 

gft^ srt%% <r$ i 

(«D f&W '5^k*r a ->1, b— >2, c->2 <fl$ VlVHlU TOF-TO* TO C^TOt b'Sc^T 

srf^fTO*. 

(«t) fsw ^Rffo a— >2, b— >1, c— >3 «# ^FW# TO^-TO* <3 ^ i CTOI^ CTO C4>lW»lt*M 

D TO SffoFF $*fRtCTO SR7 C5f C*R A TO TO# <3 CWT TO# ^fRR TO^ I WT, D TO» 
A C^ffl TO# '*Ff?“R <rf% I <£$ ^PRW 2R5 1^31*6 WH TOT TO I 

TO5§T : ' 5 JTO / : A— >B TO#TO-TO^^TO? >t Rl ^afSTO TO# TO^R g:B— »A TO CTOTTO 

SlffoFFbeB TOW i Ug(b) = a#'8CW#)(a) = b^n «# ^T?R g C^f TO ^FWRTOt 

TOTOlf 1 ^MftfffaTOIlTOI 

<3^(n)ta^f^'m?!^/TOTTO/ 1 : D->A, f l (l) = b,f l (2) = a, f\3) = c 







4 I TOT A = {2, 3, 5, 7} W Y ={1,2,4,7,10} I A ^WWWU 

^ 'ol W«K4* ^ <?f« TOlT : 

A B 



«rfw WiJW^ W ’if^o ^ilMrl^Mto A = {2,2), (2,4), (2,10), (5,10), (7,7)} m 4$ 
Rvslerjvoi D ^ wu « l^olrr w*\ B ^ 

wu c^pnw sm ^\ m\ Hita ^ R^ier j i 

^#5,, D<=v4x5^D = {(A:,j):A:ev4,je5^A:Wr y R'dlw] , 4*!^ D A <?$ 
B c»ic5 l 

\r I ^S4 *TC?U1?r 3^rcsfto5?f L - {x,y) : x g R,y g R «£RK jc < j} RmmI I 
^TC?Uf a,b 4?f W^ff a < b ^ 'Q C^®T ^ ( a,b ) g L ~5S \ -^sfik L Wt 7 R?UI^' 
W44 ^*r I 

^Wbl f^CPST C^H «KilfD (relation) i 




Y 


> 

> 

> 






(a) , (c) W (d) >j«1^n5'WK^^met 3 — > 4 <*FR 3->5 I 


^ir-8 , ’tf^-b'si'-io'sr 





io I /:*->• 2x 2 +l «PlVlC-M CSW I^T ^ST CT^IlPT C®1C>H X = {\,2,3} 

?mm : f ( x ) = ix 1 + 1 

1,2,3 4* GW TOT: /(1) = 2(1) 2 + l = 3,/(2) = 2(2) 2 +1 = 9 
/( 3) = 2(3) 2 + 1 = 19 
cm R = {3,9,19}. 


ii l / :x^>mx + c «HT 2 >W4 <«Bral^Rll^l1ffW7«-l l 

(a) m W c <fl?T 

(b) f dBT^lftoT 5 

(c) / 3 iwaroafefi 

: (a) f(x) = mx + c 

f : 2-> 7 4*K/(2) = 7 

2m + c = 7 (h) 

/:4->-l4*K/(4) = -l 

^T/(4) = 4m + c 4m + c = -1 (^) 

(» « (*) GtC* 11$ m = ^4 41*. c = 15 

(&) / 5 41$CW /(5) = -4x5 + 15 = -5 

(c) 1^3 41 SIW x WT/(x) = 3 ^<5, -4x + 15 =3 jc = 3 

F = {(-2,4), (-1,1), (0,0), (1,1), (2,4)} #T ?WT ? 41 « GW fafa ^ST I 

?rai 41 ’©mi 4i 5 fi» ^31 1*1 | 

1S1T : (TFttlt F 41 OBlCTI Wffilwwaw WU X 41 'Sf^HT F(x) ftf^isit 

i w csttn ^ int^ti «qyr cro muw Rwm ^ sw 
HT^I, Hi 5fraTH ®*INM4 WU F(x) 



® 114*1*1 i*l F(x) = Jl-x TOlffoTFWGWOTtCTlftfa^Sri 

f i N 

F(-3),F(0),F - ,F(1),F(2) 41 TOT OTfltflT Wfil'e CT»plT W I 

v2 J 

Hltltl : F(x) = Vl-x ei? 1 — JC>0 1 >jc x < 1 

^slftC^tH F = {* e R : x < 1} 

4HFT F(-3) = ^1 - (-3) =4 = 2 

F(0)= VT--0 = -s/T = 1 







F(i) = Vi^T = o 

F(2) >RvSs|filv© TO, 2ecmF\ 


■^ 1 ^ : 

i I 9^% Tit'S I 



*1 /:jc^4jc + 2 W^Pfe^WsT^CClCTPT D = {-1,3,5} ^P[^?Rfl»3rC3W» CTl? 

f 3 f%^sri 

«i sito .S' «milBw 'oifi*i *Nfcw w w i^R^rr ^r Mm w i cm s « 

(S3? .S' I CT^ItPT i4 = {-2, - 1, 0, 1, 2} 

M S = {(x, y ) : x e >4, }> e A ^ x + y = 1} 

CO S = {(x, y) : x e A, y e ^4 x - }> = 1} 

(’t) S = {(x,y):xe A,y e A 4^?. y = x 2 } 

CO S' = {(x, }>) : x e ^4, ;y e A y 2 = *} 

8 1 /(x) = 2 ;c-l 

CF) F( -2), F(0), F*KF(2) M?I TOT 

/„ . i\ 

CO F aeR 

l 2 J 

CD F(x) = 5 ^FT, x 

CO F(x) = y ^FT x k%^C*T*nw ye R 





iS&vsj] 


(one-one Function) 

ObHfBCtfl 

A B 

C'5^#sg / ^pTdc»iij ^tor Rj^ «iic>>ij5i dF©R^ ^fTi%^ i 
?m\ : ^ C^FT ^ ^ WM 2|f^% ^ ^ ^ 

4T-4^ (one-one) 3^*1 *1 <i®il ^ I ^Kx/^e 431 X;^ x^ '^/(^/j ^/ (x^ 

wr <$& <?pit m, 43 ^ f-.A^B taw-tw 3^ ^ 3 , 3 ft « cwi 3ft /(x,) = f(x 2 ) 
^®T X, = x 2 ^ C33tt*T x 1 , X^ G A 

Sik'sH ivs | /(x) = 3x + 5, x e R 43*- 43* WR ? 

33t3t3 : 3CT3*ft a,beR 43^/(aj = f(b)^F\ 

3a+5 = 36+5 
3f, 3 a = 36 
3T, a = 6 

^53R /'*FK*P# 43*-43* I 



frW i8 I cmts OT, F :R-> R,F(x ) = x 2 3*W3ft 43*-43*33 1 

’PWH: tiPllWCBnr F = J?;X! =-l,x 2 =1 ftt3C*#C3, x, e cmF,x 2 £ C5ftF<m\ x^x 2 
1*V(*.) = f (-1) = (-1) 2 = 1, F (x,) = F(l) = (l) 2 = 1 
F(x t ) = F(x 2 ), :. F 43*- 43* 33 I 
5^3T : C3*fWT *FT«?tW3 ft 5 #® «1W 


I /(x) = — ,x^2 3f^ 3 r t'?R33 W3J ftfa 3*3 (3*) /(5) 
x - 2 


331313: (3*) /(x) = — ,x* 2 

x-2 




W / ”' (2) 





(*l) a = f~\ 2) W /(a) = 2 


a- 2 

••r 1 (2)=4 


= 2=>a = 2a-4=>a = 4 


/(x) = 3x + l, 0<x<2 
(a) / 4?r ^ ^ ora? fSrtir ^?r i 
(Z>) C'HI'S CT / 

(c) / _1 fSrtir ^?r ^ / _1 


- (y- 1 ) 
3 


3X+1 


: f(x) = 3x + 1, 0 < x < 2 
W 1ft (0, 1) <W(2,7) 
cm f : R = {y : 1 < y < 7} 

(b) <7 x<eR iii?rtcw y 

(c) *#,>> = /(x), x 4?r$cw 

^pr, y = 3x+\ y 


=>* =— (j-1) 

f ~ l : y 


x C^lt-f, x = — (}>-l) 


^3 


>> x / :x— >— (x-1) 


1 2 3 4 5 


— — (x — 1), 1 < x < 7 



iBbbUd 


vso 


(OntoFunction) 

/ «£BT^ltoCTl» A = {1, 2, 3} ^ B = {5,7,9} RmmI I 


<?i*rtw 1^5, 2— >7 ^ arepp a artfcft* i 

VMHW ^Tlf^F ^K»H <Wl ^ I 





?m\ : / :A->b ■jptm ' sh^ < prr *m b^B 

aeA ^TlT^m (?H /(a) = b~S$\ 'sptfft B = C?J 3 ? / I 


i^l ^ f :R->R ^ g:R-> R ^ /(jc) = jc + 5 4<R g(x) = jc-5 W 
^'telRjvo ?$, ^ c^e ct, / ^f¥lf^’*3 r W ? T g I 
*i»il*iH : f <j*k*Hn5 c<p , i r il 

Xxi) =/(x 2 ) 

Xi + 5 = X 2 + 5 

^f, Xi = x 2 

^rr^i?r, /^HlU '*h$, c*m *\ t 

7 =ffx) ^ 

^f, x+5 = 7 

, x=y-5e R 

^gjsiflv Mlv® WR f 1 RhJilH 

w ,/V^ = y 

^>f(y) = * 

^T, j+5 — x 
■^t, y=x-5 

f ! (x) = x- 5 

= g(x) 



iBtbVoii 


vsi 

: 

ii / _1 f3T%TO, *iftRnj»iHTOi 

(*) /(*) = — T,**l 

X — 1 

2x 2x + 3 1 

W f(x) = ^-,x*2 (*D /:x->^f x*^ 

x-2 2x-l 2 

4v _ a . 

*i wwr/(^) = ,x*2 ^cwus'mf mhwhtoi 

x-2 

TO / _ 1 (- 1 ) ^ / _ 1 ( 1 ) f^kwi 

W x ISBT ^Hf^WCTO 4 / _1 (x) = X 

r\ . r\ 

vo I #WR f (x) = — — — — , x ^ 1 tfSWVtffif 1 fihjilHTOI 

x — 1 

TO / _1 (3) t^kwi 

W OTsut^i^ f ~ l (p) = kp,p k c^smnwi 

8 1 Picijitf stc^ cro sm *w4 f 4^ ^tpr firo fafa w i f TOm 

TO ^ = {(x, y) e -K 2 : y = x} 

(<D F={(x,y) e i? 2 :y = x 2 } 

(*D F={(x,y)eR 2 :y 2 =x} 

W F= {(x,}>) e tf 2 : >> = } 

<? l (a) ^ / : {-2 -1,0, 1,2} -► {-8, -1,0, 1,8} TO?P# /(x) = x 3 TOT >Ketlfil'6, CTOTs ct, 
f 4^-4^* 4TO^ 7 Tij I 

(b) f : {1,2, 3, 4} -► R 4^ TO?^ *IT /(x) = 2x + 1 TOT TOflffa TO CTOT0 CT, 

f 4^- 4^ ^im *fk M H TO I 





iStfcVod stf'fco 


W {Relation) 'Q 

<?t#st ?m ^wctst wifafexp i y = f(x) w^i 'O' ’lira c^t 

JM*lw«lt XOX’ ^°v YOT ®re?ir ^1 O W Sflf^ XOX’ C$ x ^ <*ro. YOT C* y 'sr* 
^rt^ri 

y = f(x) ^pwctst CT^ ifSar '=im^ w^t a<x<b w x «aw y 4 * 

^iPw 3^0 ^?r 1 to*bt \©iPh»i«i R^wiw xy ww 

^?r 1 sit® R"«3jic*iiw <*M*iw«it wit W ^ y = f(x) ^fwjr <?r#sf <imr W( 1 

C®T#3f SlNfw Wtt SFfH WT w^l <*NlOT t ?m&fo*(Linear) 

( Quadratic ) ^tPK CT'qfSar W ^**’1^ WlM^Tl ^St I 

wferf^F^FW^ 

^5T ^Wi? 43T ^ uspr «J*t f(x) = mx + b 

PPflW, m^RKb 4?T Csplf^S CSP’ft m y «ic^ b I 

4^, *# m = 3 «aw b = 2 %1?T f(x) = 3x + 2 

#8^lWfW X « }> 43T TOUT ^nr : 


JC 

-2 

-l 

0 

1 

2 

y 

-4 

-l 

2 

5 

8 


.-. /(x) = 3x + 2 ^ m c^rt^r ^?rr : 


v 



r 









vao 


( Quadratic function ) 

>> = ax 2 + fox + c >l*il<M c 1 TOT (^Htw a,b^c 

4^, a* 0. 


a = \,b = -4, c = -1 


^?T ;y = ax 2 +fcc + cC 5 FC 5 T<ITTO}> = x 2 -4x-l 


^oTFtm^o x 'Q _y ^ ?rcf*r£ "5JR ^Tir to i 


JT 


(i) <?P#^%1^ff'a|l<T>lfcM 

(ii) <?r#aif& y 'srcro <wi«mh i^^ywTO^d^TOjt^TOiirTOTi 
(Hi) i£Rsfi> fa^Os TO?ffifE*T -SIR <tf ^G>| *C4 I 


X 

x 2 - 4x - 1 

y 

-1 

(-1) 2 -4(-l)-l 

4 

0 

0 2 - 4(0) - 1 

-1 

l 

l 2 - 4(1) - 1 

-4 

2 

2 2 - 4(2) - 1 

-5 

3 

3 2 -4(3)-l 

-4 

4 

-U 

SJ 

1 

1 

-1 

5 

Lfi 

SJ 

1 

Lfi 

1 

4 




CTOlf&BT 

^IJCT p,q*r SWWr^O R 4 S = {(x,y)\(x- pf +(y-qf = r 2 } 

WM (^ TO (^g) r (W-^m C?I% ti®^ 5 I 

wtokw (p, 4w ^ fc*jw ta^w^^<?r#^TOiTiTTOi 

^toi : ct ww toto ^br, ^ <?NfM 'wc«w #f» w tot£ towito 

2 jf^% f?p^ TOtW *ltTO TO^'oiM ( ) ^ TO CTO tot, to© <?r#w 

TOf^lh'aiw ctoittoi 

f^CTTOTOCTOfTO^S, TO 1 5HT<J"*1I'>1 TOTOTOOT^TO^^j^^l^TOlTTOI^^WI^ 
TOT ^c®il I 
v5ik«H ib • I 


S = {(x, y) : x 2 + y 2 = 16} 

^t,x 2 + y 2 = 4 2 

S TO CTOfM TO#^ffTO<?Fg C (0,0) TO^TOTOf r = 4. 


TOt-<? , Stb^fJ ’tf^-b'sr- i o^ 





















Stbvsjj 



^1^ : 


il CTCl 5fw C^X ^ ^ ^ 1 

OP) ;y - 2 = 3(x - 5) 

OD y-2 = -(x + 3) 

OD y ~ (5) = -2(jc + 1) 

05) y-5=|(x-3) 

*1 


OP) y = 3jc-1 

OD x + y = 3 

OD x 2 + y 2 = 9 

05) y = -x + 1. 

3 


i I {(2, 2), (4, 2), (2, 1 0), (7, 7)} W*ET cmp T ? 

OP) {2, 4, 5, 7} OO {2,2,10,7} 

0D {2,2,10,7} W {2, 4, 2, 5, 7} 

*1 S = {(jcj):^e^lje^ y = x 2 } ^ = {-2, - 1, 0, 1, 2} fttRT 

wu ? 

OP) (2,4) OD (-2,4) 

(*l)(-l,l) 05) a -i) 

0 1 ^ 5 = {(1, 4), (2, 1), (3, 0), (4, 1), (5, 4)} 

(0 5 OW S = { 4, 1, 0, 4} 

(h) 5 W «WI, S" 1 = {(4, 1), (1, 2), (0, 3), (1, 4), (4, 5)} 

(hi) S 'swift "WH 






iStfrVs*) stfefts 


fc*lBRT «IIC*II W ftt&il C^P# ? 

Op) i 's a (*i) a 's m (*t) i 's m or) i, a * m 

F(x ) = V*-l 

8 1 F(10) = W ? 

Ol») 9 01 ) 3 (*D -3 Or) VlO 


<? I /(x) = 5 '55 5 T x »SRr "W ? 

OP) 5 OD 24 01) 25 00 26 


«l WHfirtl CtoltiM ft CM (7PP# ? 

OP) cm F = {x e R : x * 1} OD cm F = {xeR:x> 1} 

($1) C50T F = {x e R : x < 1} 00 C50T F = {x e R : x > 1} 



(a) SMS S (3f3? 'Q^#s^wf%%^l 


(b) s^sm s~' 


(c) 

Op) 





S = {(1,5), (2, 10), (3, 15), (4, 20)} 


OD S = {(-3, 8), (-2, 3), (-1, 0), (0, - 1), (1, 0), (2, 3), (3, 8)} 



(1 } 

^,0 


(5 > 


f5 A] 

OD 

,(1,1), (1,-1), 

_ 2 

3 

U’ 2 Jj 


V 2 J 

l 2 J 



00 S = {(-3, - 3), (-1, - 1), (0, 0), (1, 1), (3, 3)} 


(«) 5 = {2,1), (2, 2), (2, 3)} 


VI F(x) = Vx-l TOT^Pfe^WC'W eHJ 
OP) F(l), F(5) F( 10) 

OD F(x) = 5 ^PT, x f^r^sr 
fcl F:i? ^i?,F(x) = x 2 

0p) cm F ^mcm F 
OD 


OD F(a 2 + 1) ft4?T ^3T PN1PT aeF 
00 F(x) = y ^FT, x ^sr PN1PT >> > 0. 

OD (^S OT, F 

00 <FFW3 PT, F _1 (iFPft^'Ot 



SbbVsjJ Stf'fe 


bo I (^) f :R—> R ^ f(x) = ax + b;a,beR 1W ^PT, C^Q CT, / 

(*T) / : [0, 1] -> [0, l]'Vl'f?Hll> F(x ) = Vl-* 2 W TOflffa, ^ CW CT, / 

I 

1 

bb I (^P) / : R — > R G : R — > R ’*F1X*RW /(x) = x 3 +5 g(x ) = (x- 5 y Wf ^R«8|f?J'o 

■^?T, '®C9 CT, g = f~ [ 

(*T) ^ f :R^>R WMfc /(x) = 5x-4 y = / _1 (x) 

f^) S - {(x, >>) : 2x - >> + 5 = 0} (*T) S' = {(x, >>) : x + >> = 1} 

W S = {(x,>>) : 3x + y = 4} W5 = {(x,>>) : * = -2} 

f^) S = {(x, y) : x 2 + y 2 = 25} 

W S = {(x,y):x 2 +y 2 = 9} 


*8 1 A = {-2, - 1, 0, 1, 2} tfirax B = {2, 3, 5, 7} 


A CTCfor WiWfi; QMMC«« *!W B 



4« PlCJ|H to <7T» TOT : 



(*p) d to, d xito &m w i 

(«f) S = {(x,y):xGA,yGA Wi = /} «I^^W '©lfa« i l <J*far ^bt C^T S 4FTX 

< 313 ? s fakwi 

(«D fc'iar ^roflJsr <?Nffcsr fa ^ (^Nffcar to fa% w i 

b(? I F(x) = 2x - 1 

fa) F(x + l)4^X F - iflSf^TmrWI 

fa F(x) ye N 

WF(x) = y TO x 4<T fa*# ‘ff ^TOtT 'SRI y 4?T "Jlfa fak W ^X j/ = 2x-l 





H€|?r^wi?r 

«ilPl 

(Algebraic Expression) 

sj4i«4i ?nPi?r ^rmr aftffo i ^ ar ^rcarr « ^rcarr Pn^aa* avSI^w 

+, -, X, 4 - , ^fFT fe<T MWIMI ^twr ^TCjgjff Wa CT 

^pT TOUT srftwsr ^R» ^r, Sift (Algebraic expression) at TOTf 3^ 

aaT^TI CT^H, 2x,2x + 3 ay, 6x + 4y 2 + a + Jz alf*f I 

> ^'Wl’BtWs'Wl 

> $alWta «SW t>«=1<T»RFl^ ’tm I 

> ^#5p««w^iwwi 

> «tataa ^aamj 'e ^arw ^aamj aitait awtaa^ a^a^a ^,atro faaaa at?rca i 

> witfapp atft, af^watft^w- <#r aiNjt asaffo aiasai 

> '535^ ^T e ?*t^ 5 ‘ '=rt?Pf^ 5 ‘ ^fr^r 2m*r i 

afa 4 <ja 43 $ a#^ ^astfia* wit taft^ cantar tout castea cawiwi «iFi 4 ifo'e wu tatfft aasr, 
a^lka* ^aa* aat ^?r c*fl>n>w 43 csttaa aat 33 \ af*T a#^ 43 $ f 3 |PH» toot 

<PC5), ^>(s<\ <N 33T l 

CasftaT ^OTMsam 4 <pf& ss \3 «W C^t^T rtW MWlWl ata 5 W 33 US aftOT 1 4 asft ^ata^T tjK 

caatat ^rcaOTam atta^ i a?a% fina aataa atft i 43a wtte' <4$ at ^aafta* aa 

^ t>*lC<W : 

ata <p9 , x i£)<pfD &«i<p 1 'sl^,c°i , (i) a, ($) ax + b, («) ax 2 + fox + c, (8) ax 3 +6x 2 +cx + rf 

x mm* a^# aa? as, csafta, a,b,c,d twtfagaai ataiaa^tEa, x 

mm* a?a%r aaa^ Cx p 'ataaca as, csatta c 4ssf& ( x -aftfa ) toot prr *jare waits) 

P ^ax^aafi^ c as^ai c ^acaaaf&a^ata'a^ga 

at^i Cx p a wCct/ «o?r aaa (Coefficient) p ca* 4$ awa atarr at am ( degree )aaras I 



vsv 


Stfcvsi] 


c^sim vjmiw ^iRUTJsi ^nan^t^n *ihH5m* fim 

« 'spiPR?t ^ 0 wity* ^#5,, ^rs-^s *iill}« $*m m ^jri cwr, 

2x 6 -3x 5 -x 4 +2x-5,x WWS' 4^31 , TO *m 6 , ^ 2x 6 , ^lFI5?f 2 -5 I 

a * 0 ^pr, < 3^ (i) ^yi%r TOit 0 (*) ^t% TOff 1 , («) TOiT 2 4 <r (8) ^pi% TOit 

3 i CTCTOt^prgw u*o) wro o ui^it (a=ax° %^t) i 0 
R«bHi tot ^?r 4^4 "snair 'sprsptfw m ^r i 

x mcto '«yi3lw x ««rt ^twsr TOraro ^nm ^ tost aw ^ *i*r Ufa) 

^faTTOTTOI ^ ^fatFF 4*^1154 TOrf ( Stanard form )^Tt^TI 

4miw4 ^*nc<f x p(x), Q(x) thrift a€fa tot tot toit i 

CWT, P(x) = 2x 2 + 7x + 5 


TO? P(x) aflw jc P(x) ^pfllw x W4* *ifo4ctf 

CTtCTt a <->iiw 4^f&4 ot tot ‘' irsTiT to, p(a ) tot^fstot^ti 

$TO?J c f il Tift P(x) = 3x 3 + 2x 2 - 7x + 8 ^?T, P(O), P(l), P(-2), P\ 1 ’ 


K2) 


,P{2) TO*. P(a) 


ftfawi 


totot : sm x iiBr«iQ^ o, 1,-2, -,2, a 

2 

P(O) = 3(0)3 + 2(0)2 - 7(0) + 8 = 8 
P(l) = 3(1)3 + 2(1)2 - 7(1) + 8 = 6 


P(-2) = 3 (-2)3 + 2(-2)2 - 7(-2) + 8 = 6 




ny 

I 2 J 




43 

8 


P(a) = 3a 3 + 2a 2 - 7a + 8 


2x + 3y- 1 

x 2 - 4xy + y 2 - 5x + 7y + 1 
8x 3 + y 3 + 10x 2 y + 6x3^ - 6x + 2 

««i»t3DnT x « y fiot 1 toitosto to? ^yi% to>im Cx p / «n^i«n ^ crow C to# 
ftftfc ^?ur (STO) TOR p « # '^tlw I Cx p / *IOT C TO^xV p + # tos 

4$<htotoit 1 to ? office *iwviM4 TO& tottw TOit to to 1 to? 4^C4> 

p(x,y ) W03 Sifa TOT TOT TO I CW, p(x, y) = 8x 3 + y 3 — 4x 2 + 7xy + 2y — 5 ^*t%J 

tott 3 tor p(i,o) = 8-4-5 = -1. 



SttASf) 




x,y^z FIM ^*t%t *P*flp»lt CxP y q £ «I|4ICjM ^ I <W HOT C (^W) •H'fflJsr 4<R p,q,r 
^ e tW <J*f 1 (P + <l + r) 4$ "tOTST ^13IT 4<R ^|1^o <#& 'JftW 

^TI3IT ^ft ^?TI (fl^r P(x, y, z) «lHk|M«l Sfifa W Wf ^?TI CWT, 

P(x, y, z) = x 3 +y 3 +z 3 - 3xyz 3 ^ P(l,l,-2) = l + l-8 + 6 = 0 I 


"W : <1^1% C*lM*M, 4<R ^FT ^*1% ^ I ft? 4^4 «M«M ^f% ^ 

•itor '=pw ^te w *nor i 


: 

ii : 


(* 2 jc 3 

(*0 7-3 a 2 

(*t) jc 3 + jc 2 

a 2 + a 

W -5 — 
a -a 

A 

(®) 5x 2 - 2 xy + 3 y 2 

(5) 6a + 36 

(3) C 2 + ~ -3 

(W) 3-\/«-4 

W 2 x(x 2 + 3 >>) 

( 3 } 3 ) 3 x -( 2 y + 4 z ) 

( 1 >) — + 2 y 

(^) ^- x - 2 y 

X 

4 

Pi CM ^l^bjcsilcva t>=ic+s ^??JTT 

'Q ^l 3 ftf¥f?T W : 


(^) Jt 2 + 10 jc + 5 

(«l) 3 a + 26 

(«0 4 xyz 

(*T) 2 m 1 n — mn 2 

(®) la + b -2 

( 5 ) 6 a 2 b 2 c 2 




%&?r siobj^IUw (i) x i>«ic<m ^yi% <Ffat w 

^pi% ^ ^ '5H3ft 3 >pu ^t « 55 «|ff w i (h) j bic<M ^pi%r <Ffat 

MM* w, ^fT *R?t « 55 f^k W I 

W3x 2 -/+x- 3 («l) * 2 - * 6 + * 4 + 3 (*l) 5 jcV - 4jcV - 2 


(^1) x + 2x^ + 3jc 3 + 6 
^ P(jc) = 2jc 2 +3 ^f,^- p(5), P(6), P\ 


(®) 3jc 3 ^ + 2xyz - x A 

rn 






^1% *fT « : 

15W-^I (3^+2) C^(x+7,) 

4*1^ (x 2 +2) ^ (x+7; ^fD* 
ft^f = ^+2; (x+7,) 

= x 3 +x 2 +2x+ 2 3wfl>^yi%^fl?r*naiT3 «aw^plPR?t 1. 

Wfa : X MC<M P(x) ^ Q(x) 3RT *p^r 

= P(x)Q(x) = P(x) ^-srtzfT + Q(x) $3 ’snarr i 

*R*f = P(x) « Q(x) 4<t >pu »P^T I 
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iStbVsj) sjfe^s 


4x 3 + 2x} +1 4 

«nro z totoiti toitot?!TO = — = 2 

2x 2 +3 2 

wfa : x M CTO ^t% Pfe) « Q(x) TO 'bl’KM 

Fft) = toH 5 TO '*nait = P( x) to 'STtmt - Q(x) to TO|T w 

Q(x) 

P(x)to yir ^ 

** ^ = q(x)to ^*it 


^TW-VS I 2x 3 0$ (x—1) (x-2) (x — 3) TOT w «W<pl w? 

4*TTO P(x) = 2x 3 <4ST'smnT 3 TOl^plT^iTO = 2 
Q(x) = (x-1) (x-2) (x-2) totoit 3 TOi^ir^iTO = l 


.-. ■«m<k«h '*nair = 3-3 = 0 

2 „ 

<W^^t = T =2 

vshsto isftm = 2 

W% : ^1W=«tW X + vTOtTO I 


^ D(x) « N(x) x WTO ^T% TO TO* D(x) «flBT 'smul) < (A^(x) TO *11311) TO, 

TOlfT'tfTOTO D(x) TOI A^(x) Cm«WW®M<M 0 (x) « vofsftTO R(x) TOBlTTOl CTOtt 1 ? 

(i) Q(x)'QR(x )^ Bflt x WTO 
(*) Q(x) TO malt) =N(x ) TOTOlt-D(x) TO mail 
(vs) i?(x) = 0 «HW i?(x) TO TOIT < D(x ) TO TOlT 
(8) W x TO *RT W(x) = D(x)Q(x) + R(x) 

^st^ar : 

(i) TO 55 ! x TO ®MJ ax + b = px + q 'TO, v»W x = 0'Sx = l <PlC?J *ft^, b = q TO* 

a + b = p + q m <?tcm "TO CT, a = p,b = q 

(*) i ox 2 +fa+c = y+?x+r ^o,i = i«x = -i ^Pror*nt, 

c = r, a + b + c = p + q + r TO* a-b + c = p-q + r m C^lcm "TO CT, a = p , 
b = q,c = r . 



StbVsjj sjfe^s 
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(vs) x 

a 0 x " + a,;r + a 2 x"~ 2 + + a n _ t x + a n = /7 0 x” + /^x" - + + p n _\X + /? n '5TT, 

«o = A)> a i = Pi a n - 1 = /Vl > an = Pn 

*rfa, ^Wst fe?T $rn *\CW jc 4?T <£S*F$ V||vs^ *1?™ 3fflR I 

TJWT : JC W^PfT n a 0 (a -^-ter), a x ( a ^K-'STIH 

p(x) o ig(x) w x ^r, 4 w«t >jiiv©iw ^ 

^TSRT P(x) = I Q(x) (?Hr ^ I P(x) <3 Q(x) ^*1% ijp' 'srf^ ^ I = f&W ^5^1 

fij^^Tt^TI <srar MW* 3)Mf I l'§l*l Tffift WVslW ( identity ) ^Tt ^T, "#1 :#r 

$lk'© cror wt<w c^h ^ 4<r w^f^- tvbicvj^ -sitwiT igRi «nf*r -sir 
i iw, x(x+2) = x 2 +2x i 

x ^t% P(x) 'Q Q(x) *q?r ^1 F(x) = P(x) g(x) ^ W 

m=P(x) ^'STI3IT+ Q(x) ^^13IT = P(x) « g(xj W^t^PTI 

JC b*IC«W 4^ fol4Ml WT^4I 

^tW 8 I #T P(x) = x 2 - 5x + 6 ^T, ^ P(x) (^ (x-4) OT.^WPW 

P( 4) 

TlWr : (^ x-4 W»M ^#, 

x - 4) x 2 - 5x + 6 (x - 1 
x 2 -4x 
-x + 6 
-x + 4 
2~ 

^«WPW 2 l 

CTW5 P( 4) = 4 2 - 5(4) + 6 = 2., 

^©WR, P(4) 4«T trPt I 



Tjrtjt-'b, Sfevs?) 5|fc|vs-^-sj--i 0 -sT 



iStb'OfJ sifts 


8* 

<t I Tift P(x) = ax 3 +bx + c P(x) <& x-m W W (TPft'S CT, vsTsfc're 

P(m) <^^1RI 

: P(x) Of x-m W 'bW <J»9 , 

x-m) ax 3 + Z>x + c (ax 2 + amx + am 2 + Z> 

3 2 

ax -amx 

2 

amx +bx + c 

amx 2 - an z 2 x 

<1 

(am +a)x + c 
( am 2 +b)x-(am +b)m 

am +am + c 

4^^“^ = am 3 + bm + c 

*<m. Pirn) = am 3 +bm + c, P(m) «*BT*P!Rl 

$n> rtw ftq?r atelU *irewT ^mr i 

'5f 5 fc“t ? T '5 V HN ( Remainder Theorem ) 

aftsfff i I Tjft P(x) W a f^lf^ ^IJT T5& P(x)C* x-a 

P(a) ^ I 

2PlH : P(x) x — a «N <psc»i ^?T 0 $<i<p I 

R <Wfc|»HW Q(x) ; ^PT, elCMd ta.wr x 

P(x) = (x - a)Q(x ) + R (1) 

(1) x = a ^Plar*lft, P(a) = 0 • Q(a) + R = R. 

P(x) x-a P(a) ^1 

P(x) = x 3 - 8x 2 + 6x + 60 x + 2 W^W <T>U ? 

*hW*i : c<ic^§ x + 2 = x - (-2) = (x-a) c<Hlc*i a = —2 
^SSH, = p(- 2) = (-2) 3 - 8(-2) 2 + 6(-2) + 60 = 8 

ate i 'si-twci sraff wr tirt ct, 

atet * i Tift p(x) < hw 'sum ^a% ^?r a * o ^ p(x) ax+b m\^\ 
f-b'] 

p — 


a 



SifcVss] 


8vs 


feTO'M I p(x) = 36x 2 - 8x + 5 C* (2x - 1) ? 


<*1»J|«|H p| 


(- 

v2 j 


= 36 


( lV 


-8 


w 


f-1 

,2; 


+ 5 = 9-4 + 5 = 10 


feTO'fVl ^ P(x) = 5jc 3 + 6x 2 -ax + 6 <& x -2 6 ^ a 

WftJf : P(x) C* X- 2 


P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 
= 40 + 24 - 2a + 6 


= 70 - 2a 
70 - 2a = 6 

2a = 70 - 6 = 64 => a = 32 


®»Wil ^ P(x) = x 3 + 5x 2 + 6x + 8 ^ P(x ) x-a x-6 ^tffT ^ 

®T5|^ a *6, WWtsCT, a 2 +6 2 +a6 + 5a + 56 + 6 = 0. 

*rat*TR : P(x ) x-a P(a) = a 3 +5a 2 + 6a + 8 

^ P(x) x-6 P(6) = 6 3 + 56 2 + 6Z> + 8 

H'olyilw, a 3 + 5a 2 + 6a + 8 = 6 3 + 5 b 2 +66 + 8 

"41, a 3 -6 3 +5(a 2 -6 2 ) + 6(a-6) = 0 

, (a - 6)(a 2 + 6 2 + ab + 5a + 56 + 6) = 0 

. a 2 + 6 2 + ab + 5a + 56 + 6 = 0 , a^b . 

• • 

{Factor theorem) 

stf^r vs i TiPr p(x) ' 5 H3im ^ ^ p(a) = o ^ P(x) ^ 

x-a ^ I 

sm : P(x) x-a W»M ^WFl* = P(a) FbWpwS'WN «l^llSll 

= 0 [Stw^sc^] 

®l<fK P(x) x-a TOT R'tolerJ I 
.’. x-a P(x) **ET 4^# I 
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iStoVoj) stf'fto 


Sjfa®t8 I ^ P(x) ^yi%T x-a *?r, TO P(a) = 0^U 

» : CTH5 P(x) X-a ^ffw, «HM4lTJ Q(x) «n«llt ^BT PR, 

P{x) = (x - a)Q(x) 

4«tTPT x = a ^FlBT PHTTO CT, P(a) = (a - a)Q(a) = 0 ■ Q(a ) = 0. 


SiksH iol PPTI's PT, P(x) = ax 3 + bx 2 +cx + d x - 1 '55^ ^ 'Q C^®T 

^ a + b + c + d = 0 ^?TI 

3Rt*fR : "SJPT^#, a + b + c + d — 0 

sst^PT, P(\) = a + b + c + d = 0 M^nor] 

TJB3IK, x-l,P(x) 

P(x) t£RT X — 1 

TO, '®*MICKM worn "Tit, P(1) = 0 a + b + c + d = 0. 

tot : *ri^f * naii?r pt cror x-l ^ttw to ^ « cwr ^ <^n*i qc** 
0 *?ri 


<S*flTO P(x) = ox 3 + &c 2 + cx + d a*0,d*0 

x — r ^5,' v lll < P I Pfsfl'Q PT, (^s) r ^>C<5 r,d ^ItW '55^ I (*<t) 

#r = - *lf^TO^SRFl^^R^PlJT^r,TO p,d 4jT ^IfW 'Q q,a tiBr^IRVTOI 

q 

3RWB : 0*F) ^fltW PICT PM US PT, P(r) — or 3 +br 2 +cr + d = 0 


^T, ( or 2 +br + c)r = -d 

(ar 2 + br + c) , r « d aaejw$ ^WDT, ^Rlft, r,d *GT fcW* I 
(*D §<*m?§m^<^<?i*!\'m<7l,P(r) = ar 3 +br 2 +cr + d = 0 


^T, P 




( 

3 

( „> 

2 

( 

+P 

= a 

+p 

+ b 

+ P 

+ C 

+ P 

q) 


l q) 


l q) 


l q) 


+ d = 0 


<IT, ap 3 + bp 2 q + cpq 2 + dq 3 = 0 (1) 


(1) <tfPF •MWIt m ( ap 2 +bpq +cq 2 )p — -dq 3 (2) 

(bp 2 + cqp + dq 2 )q = - ap 3 (3) 

ap 2 + bpq + cq 2 , bp 2 + cpq + dq 2 , p,q,d,a adcm^ ‘ s 3ff 3 T5?UT I 





8<f 


^3K (2) rtw *irent p,dq 3 «03T (3) *iront *rm, q, ap 3 4iT 

^ ± 1 ^HgT CTfFff ^TWfFt ^fltW <R$ I P, d ^ ^ 

q, a i£RT ^' 9 ffW I 




r r \ 


P(x) «o?r fcvnw R4tiw 8Nw P(r) wtif P - “#^r w cw *itar, r 


vsy 


35 tiviw* ( r = ±i *ra) ^ s *p& ( ^ = ±i *ra) i 


P(x) = x 3 - 6x 2 +llx-6 

: sm ^yi%r ^ 1^5 < 3 ffa?ijT <*pr 35 =-6 ,^u^R?t =1 

^ r ^ <3*fa??lJT ^ « P(x) 43 ^ x-r «1WBRT CTH «lfev, WT r WtJ$ - 6 
<SGT «rfa, ±1, ±2, ±3, ±6 «flBT CTlCTT ~5£3 1 ^ r ^ «fl^T 'SCT' W^J 

P(x) 

p(\) = 1- 6 + 11-6 = 0 .-. x-l,/?(x) 43 4^ 
p{-\) = -1-6-11-6^0 .-. x + l,/?(x) 

/?(2) = 8- 24 + 22 - 6 = 0 ,\ x-2,/?(x) ^ 4^^rrw 
p(-2) = -8 - 24 - 22 - 6 ^ 0 .-. x + 2,/?(x) 

/?(3) = 27 - 54 + 33 - 6 = 0 /. x-3 ,p(x) 43 43^ $<VW 

gks%, p(x) «flBT ?m 3 « 1 Tnana - ^ttw *irs?ir c^, p(x) ^ ctictt 

^ ^5^ ^5t 3W ~S£3 I 

.*. P(x) = k(x - l)(x - 2)(x - 3) C*T*ftW k 3W I 

x 43 ^6- >1^1 Rmhi^btct^^tot, k = \ 

P(x) = (x- l)(x - 2)(x - 3) 

g^j : CT1CTT ^5% P(x) C3* «[ 'BRI 8NOT (x- r) «ll^l£sM ^flPrP 

P(x) (x-r) P(x) «flBT 3*3 P(x) C3* 

P(x) = (x - r)Q(x) «IWBT OTlMfiT I (PPltFT Q(x ) ^t% w P(x) 43 mR C3F* 1 ^ri 
'SFS-M Q(x) 



18x 3 + 15x 2 —x — 2 


*IWT : P(x) = 18jc 3 +15jc 2 — jc — 2 

P(x) <4«T 35 *1* - 2 C 5 # F l = {1, - 1, 2, - 2} . 

P(x) <4S^lT^ 18 <4?T <7fc F 2 = {1-1,2-2,3-3,6-6,9-9,18,-18,} 


^ P(a) Iwt#, flNTFT, a = - <4^r e F h se F 2 

s 

a = 1 ^FT, P(l) = -18 + 15 + 1-2*0 
a = -1 ^FT, P( -1) = -18 + 15 + 1 - 2 * 0 


a = - 


1 

-~m,p 

2 


n_ 

-18 

rn 

+ 15 

rn 

S. 2)~ 


.8; 


^4> 


+ — -2 
2 


-9 15 1 

= 4 + 4 + 2 -2 

17 17 

= T-T =0 


1 1 

x + - = - (2x + 1) (2x + 1), /?(x) <4 w %'5,’ffW I 

2 2 


<4*fa, 1 8x 3 + 1 5x 2 - x - 2 = 1 8x 3 + 9x 2 + 6x 2 + 3x - 4x - 2 

= 9x 2 (2x + 1) + 3x(2x + 1) - 2(2x + 1) 
= (2x + l)(9x 2 + 3x - 2) 

<4^, 9x 2 + 3x - 2 = 9x 2 + 6x - 3x - 2 


= 3jc(3jc + 2) - 1(3jc + 2) 
= (3jc + 2)(3jc - 1) 


P (jc) = (2jc + 1)(3jc + 2)(3jc - 1) 



StfcVffli] 5jfe^s 


8^ 


: 


uPf P(x) = 2jc 4 - 6jc 3 + 5x - 2 ’SS.'WX P(x) 


W «t*t tost 


(0 jc — 1 (ii) jc- 2 (m) x + 2 ( iv ) jc + 3 (v) 2x — l 

'^Tt^rar- i «r5t?? i r^ i 

(i) ^1«fT : 4jc 3 - 7jC + 10, : JC - 2 

(//) 'OlWT : 5jc 3 - 1 1JC 2 - 3jc + 4, '0| | er<P : JC + 1 

(Hi) ^5t®fT : 2y 3 —y 2 —y — 4, '»ler < P : y + 3 

(iv) *1WJ : 2jc 3 +JC 2 -18JC + 10, ^5M^:2jc + 1 

C^m OT, 3jc 3 - 4jc 2 + 4jc - 3 4sr<flwfl>fcww (jc-1) 

2jc 3 +JC 2 +OJC-9 fcWV JC + 3 ^ a 


(v) 2 jc-1 (vi) 2jc + 1 


(TWq C*r, JC 3 - 4jc + 4jc - 3 


jc - 3 l 


^ P(x) = 2jc 3 - 5jc 2 + 7jc - 8 ~S$, ^ P(x) x-2 wf c*r sft^ 

'©■“MIChJsl ft4?r to I 

CW OT, 4jc 4 - 5jc 3 + 5jc - 2 UlPf jc + 1 ^ jc - 1 ^rtTOBT 


(i) jc 3 + 2jc 2 - 5jc - 6 
(iii) a 3 — a 2 — 10a - 8 


(ii) x 3 + 4jc 2 + jc - 6 
(iv) x +3x^+5x +8jc + 5 


witfifc' $$ sw 'snsft «jjw ^iRi* ^t% 

(Homogeneous Polynomial) TO ^?n jc 2 + 2xy + 5 y 2 ^tf“tf5 jc, y dtcto ^ »Jhlsi 

(<toft stvsm *tOTr 'smsrr 2) i 


ax 2 + 2 hxy + by 2 jc, y writ ^ ^MIsT sTtf^T, CTOFT, a, h, b 

toot i jc, y, a, h, b sitfom* w Rmmi tot ^ft ^ «aft Iro Plans' 

toi 

2jc 2 y + y 2 z + 9z 2 x - 5xyz x,y,z TOTO I^T Tttm >)vjvj|Qi<f* | (TOFT 

’tw^'smgr 3) i 
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( Symmetric ) 

w JiwPl'o c^rr ^nftsr mwiwi RPhihi ^ iitf 3 ^ 

^ fllPlIBw £ wp Sjf^PT ( Symmetric ) 3lPr W ^JT I 
a + b + c ?nftfl» a, ft, c b«IM* 3f^R Sift I ^la*r, a, b, c W RhUR MC4IMI ^R 
RPr« Stftft '5T ! #qf^o SIC* I ab + bc + ca jUftf^ a,b,c t>*1t<M ^ 

x 2 + y 2 + z 2 +xy + yz + zx Stftft x, y, z sjR»lv| dlf 3 ! I 

2x 2 + 5xy + 6 y 2 Stftft x 'Q y MW* TO, ssfcfl' Stftfifos x « >> «q?r TOTO ^R 

RpRWJ 2y 2 +5xy + 6x 2 Stfttfo <lB«R&e TO <3jRiT Sift ($& I 

( Cyclic ) 

fe# -wftv© c^hrt ^tf%s HiR b*iws, ftSfer ^©R fiot toi ^IR 

b«ic<M ^st Tffi «iMfo ^ to, siftto £ far b*iwsi ^Rf^© w- 

^ stft ST W stffers -q\ ( Cyclically symmetic expression) TOT SS I & a i<p^c e il«i "^R 
H FlCbS f & W|S TO WtWS TOT TO S*R$ <£Rp Stf 3 !^ W-S*flfa Sift TOt StFP I 



x 2 + y 2 + z 2 + xy + yz + zx Stf*lf& x, y, z W-^fw Sift, S^lSH 53#® x 

m «lfsSffs y,y 4S *|Qsctf z « z 4S ’tRSff© x TOtTOSlftft 4^5$*^ I 44$»lM 

x 2 >> + y 2 z + z 2 x Stftfi> x, y, z t?®ic<psi ^FD Sift I 

x 2 -y 2 + z 2 slftffc w-^fw to, sTO'T x y,y ^ z 

STO?TSlftf& y 2 -z 2 +x 2 Slftff© SlSSf&o TO ST Stft CSFF I 

fe# FIW SfeTO Stft St^aFF W-^fW Stft SlftTO TO I l?W, 

x 2 (y -z) + y 2 (z - x) + z 2 (x - y) Stftft W-S^fTO, SfeTO TO I STO't, SlPHBtfo x 4S?. y 
SR RPws WTO y 2 (x-z) + x 2 (z-y) + z 2 (y-x) ^ *ITS?IT ^ ?nPrifr 1%^ I 

x,y MW* ^tf 3 ^ F(x, y) «II^IC*M x,y,z b*it4U sTlf 3 ^ F(x, y, z) 

*mm 21#^- wr ^?r i 

^W5 1 <R«rR ot, — +— +— ?nftfl»si1^w^ir1^?[b^^i 

y z x 

F{x, y,z) = — + — + — 

y z x 


few 



®tbvs <5 


8 S> 


faw 

triple t^t^f ^ <^rr q?rr-3t«rr i ^r*n^s , ?rtPifi*r 

TOST $<Jtftw (^ ^?n trrt iilPlIUw <^sR t>«|t<M ^f% t^^offw (B v WlChJ<J ■JfT^KT 

^ ^ ^ diPifi;* w-^fw « wnfs^ t#r^r Rmmi ^ tot 

^wfafawr^ri 

4 Sprcasf CT, a,b,c t>*K<M 

(^) C*F (Wl W-^Rs- ^t% ( a - b) <£&$ ^ffW ^ (b-c) ^ (c - a) jHPiIUj] ^■‘tt'rP 
^1 

(*l) ^ ^ W k(a + b + c)'Q k(a 2 +b 2 + c 2 ) 

+ m(ab + bc + ca ) C^Ntt 5 ? k'Qm 3W I 

(*t) ^t% ^1% ^?r ct, b*n»ic*ilii ^ ^?r, w ^t% 

* I bc(b - c) + ca(c - a) + ab(a - b) & ^ I 

: 2 M^ *F*J%- 

bc(b — c) + ca(c — a) + ab(a — b ) 

= bc(b — c) + c 2 a — ca 2 + a 2 b — ab 2 
= bc(b — c) + a 2 b — ca 2 — ab 2 + c 2 a 
— bc(b — c) + a 2 (b — c) — a(b 2 — c 2 ) 

= (b — c){bc + a 2 — a(b + c)} 

= (b — c){bc + a 2 — ab — ac) 

= (b — c){bc — ab — ac + a 2 } 

= (b — c){b(c -a)- a(c - a )} 

= (b — c)(c — a)(b — a) 

= —(a — b)(b — c)(c — a) 

a P(a) *TCfr^tfls a <flST b 

P{b ) = bc(b -c) + cb(c - b) + b 2 (b - b) = 0 «^l5) ( a-b ) slTO 31% 

^ (M5% StTO w-^fw ^tPr (b - c) 4F<R ( c - a) aWfTtPrffcl 

^’ffw I sm uMb 1%5T W Wflf^ ^ ^ 1%i# iflpp ’SflSfm ^"Itw *tl«llT I w 

W ^<5^ 5,C<5 1 

bc(b - c) + ca(c -a) + ab(a -b) — k(a -b)(b- c)(c - a) (1) 

(THTW k I a,b,c $3 >#CT3T w (1) Wl (1) *R a = Q,b = \,c = 2 

2(-l) = M-l)(-l)(2) 

=> k = -1 

.•. bc(b — c) + ca(c — a) + ab(a —b) = —{a — b)(b — c)(c — a). 


?rft- °L , Stb^SfJ ytf^-SD-SJ-- i o'ST 



(to 




vs | a 3 (b — c) + b 3 (c — a) + c 3 (a — b ) ca*^<5,aiac<p Pic^H a*a I 

aaiata : 3W alPllka> a 4a a^a% P(a) RmmI aasr ^stffs a 4a afaaff® b ata ’fit, 
P(Z>) = b\b -c) + b\c -b) + c\b -b) = 0 

fcaarnj «i 1 * 11 * 1 ) (a -6) aw ai% 4a# ^aatw i 4*ta ctk? aw alt 5 # w-asfaa* 
atft cats^ (Z?-c) w (c - a) ^sca aw aiftfiJa ^atw i «naia aw aif 5 # aia aiana awrf4«> 
atft iw (a - b)(b - c)(c - a) %a awiOi* aiPri ^s?tk aw atffia to ^aiaa# wot 

w-^fw ^ i£Rr Ttfifla alft *M I ^5| k(a+b+c) ~5JX, Ca*ttta A: ^SWI 

.'. a 3 (b -c) + b 3 (c -a) + c 3 (a -b) = k(a - b)(b - c)(c - a)(a + b + c) (1) 

a,b,c 4a aa^a altaa waj (1) Wl 

^oaft (1) a* 4 a = 0, b = 1, c = 2 afata at$, 2 + 8(— 1) = A:(-l)(-l)(2)(3) at A: = -1 

(l) 4 & = -l ate at$, 

a 3 (Z> - c) + Z> 3 (c - a) + c 3 (a — b) = -(a - Z?)(Z? - c)(c - a)(a + b + c ). 

fcaMasi (Z> + c)(c + a)(a + b) + abc c* ^amta* tetaa a*a i 

aatata : aiffilka> a 4aa^a%/Yaj RMHi^or^tw a 4aafaaFs -b-c ateatt, 

P(-b-c) = (b + c)(c — b — c)(—b — c + b) + (—b — c)bc = bc(b + c) - bc(b + c) = 0 . 

3jo<m. ^,atw $aami ar i*iiS) (a+b+c) awatffia 4afl>fcaata*i aw atf 5 !^ I^a auma wtri^ 
w-a#ia* a?a% 4a^ 4a 4a* ai^ 4a# ^atw areat cats i ^^TO^atw^aistiaaaatl^ 

a^a% aca, k(a 2 + b 2 + c 2 ) + m(bc + ca + ab) «ih»im*i aca, caatta Hm 

gwi 

.'. ( b + c)(c + a)(a + b) + abc = (a + b + c ) {k(a 2 +b 2 + c 2 ) + m(bc + ca + ab)} (1) 

a,b,c 4a aaa afcaa waj (1) wi 

(l) 4 aata a = o,b = o,c = \ 4a^aca a = l, b = l, c =0 ate aaia*ta at$, o = £ 4a« 
2 = 2(k x 2 + m) 

:. k = 0,m = l. 

4aa k'Qm 4aataateat$, (b + c)(c + a)(a + b) + abc = (a + b + c)(bc + ca + ab) 

asaj : $aiaaa * 4a aatattaa aaa a^a '5f^a a^jf^o ^ataaa o ^ataaa 8 <n af% atf^r 
^05c<i Pataca- facgaa a^at arca i 


^a>fD fwatf^rf^ ^at : a, b « c ^a aasa att^ta waj 

a 3 + b 3 + c 3 - 3 abc = (a + b + c)(a 2 +b 2 +c 2 - ab- be- ca) 



(StbVsd stf'fta 









a 3 + b 3 + c 3 -3abc 
= (a + b ) 3 - 3 ab(a +b) + c 3 - 3 abc 

= ( a+b ) 3 +c 3 -3 ab(a+b + c) 

= ( a+b+c){(a+b ) 2 -( a + b)c + c 2 } -3ab(a + b + c ) 

= ( a+b+c)(a 2 + 2 ab+b 2 - ac-bc+c 2 ) - 3ab (a + b + c) 
— ( a + b + c)(a 2 +b 2 +c 2 -ab- be- ca) 


ftitersw (wnfsFP *w&\\ <imid ^bo : 

a 3 +b 3 +c 3 -3abc a P(a ) Wolffs a = -(b + c ) 

p{-(b + c)} = -(b + cf + b 3 +c 3 - 3 (b + c)bc 


= -(b + cf + (b + cf =0 

^5?rR a + b + c a 3 + b 3 + c 3 - 3abc Wlt^ 

%, UlftfiliT TO ^ttW k{a +b 2 + c 2 ) + m(ab + bc + ca) TOBET 
k 'Q m 1 ' 5 R 5B T a,b 'Q c W3I 

a 3 + b 3 +c 3 - 3 abc -(a + b + c) {k(a 2 +b 2 + c 2 ) + m(ab + bc + ca)} 

a = l,b = 0,c = 0 4*R*tC3 a=l,b = l,c = 0 k = 143*. 

2 = 2 (k x 2 + rri) k = 1 43*. \ — 2 + m=>m — -\ 
k = 1 43*. m = — 1. 

a 3 + b 3 + c 3 — 3abc = (a + b + c)(a 2 + b 2 + c 2 — ab — be - ca) 


*^>,a> + b’ + c>-3 a bc = }(a + b + c){(a-bf + (b-c?Hc-a?} 


SfsjH : a 2 +b 2 +c 2 — ab — be — ca = —(2a 2 + 2b 2 + 2c 2 — 2 ab - 2 be — 2 ca) 


1 


——{(a 2 —2 ab + b 2 ) + (b 2 -2 bc + c 2 ) + (c 2 -2 ca + a 2 )} 

= ^{(a-b) 2 +(b-c) 2 +c-a) 2 } 
a 3 +b 3 + c 3 —3abc = (a+b+c)(a 2 +b 2 +c 2 -ab—bc-ca) 

= -(a + b + c){(a - b) 2 +(b- c) 2 +(c- a) 2 } 

2 

*1 3ft a + Z> + c = 0 33, ^3 a 3 +b 3 +c 3 = 3 abc . 

3ft a 3 + b 3 + c 3 = 3abc 33, ^ a + b + c = 0 TOT a = b = c. 





(a - bf + (b - cf + (c - af C? toW ^?TI 

A = a-b,B = b-c *mC = c-a.^ W, 

A + B + C = a-b + b-c + c-a = 0 
A 3 + B 3 + C 3 = 3 ABC 

( a - bf + (b — cf + (c — af = 3 (a — b)(b - c)(c — a). 


Rg3<M ^3T 

i I 0^) a(b 2 - c 2 ) + 6(c 2 - a 2 ) + c(a 2 - b 2 ) 

(*0 a 2 (& - c) + & 2 (c - a) + c 2 (a - b) 

(*t) a(b - cf + b(c - af + c(a - bf 
0*0 bc(b 2 - c 2 ) + ca(c 2 - a 2 ) + ab(a 2 - b 2 ) 

(«) a 4 (b -c) + b 4 (c -a) + c 4 (a - b) 

(5) a 2 (b-cf+b 2 (c-af+c 2 (a-bf 
W * V - z 2 ) + y\z 2 - x 2 ) + z\: c 2 - /) 

(W) a 3 (b - c) + b 3 (c -a) + c 3 (a - b) 

x 2 - yz y 2 — zx z 2 -xy 

* I Wr — = = * 0 ^0, 

a be 

C*T, (a + b + c)(jc + y + z) = ax + by + cz. 

« I ^ (a + b + c)(ab + bc + ca) — abc C^TOs C*r, (a + b + c ) 


= a 3 + b 3 + c 3 . 


^ ^ to *if ^ ^jt*r ^rr *jri 




Cl +fl + l 


(x-a)(x-b) (a-b)(a-c) 

^ . a b c 

I : + + 

(a - b)(a - c ) (b- c)(b -a) (c- a)(c - b) 

>WHM :2lTO«#r - + - + 

(a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

abc 
— 1 1 

-( a-b)(c-a ) -( b-c)(a-b ) -( c-a){b — c ) 

_ a(b-c)+b(c-a)+c(a-b ) 

- (a - b)(b — c)(c - a) 

_ ab-ca+bc-ab+ca-bc 
- ( a - b)(b - c)(c - a) 

= 0 

(a - b){b - c)(c - a) 

= 0 






(StbVsjl sjfefts 


y L , a 2 -(b-cf b 2 -(a-cf c 2 -(a- 

wll'RSH ^ I W : 7 ir-\ 7 7H 7 

(1 a + cf-b 2 (■ a + bf-c 2 (b + cf 

= a+b-c 

(a + b + c)(a-b + c) a + b + c 

foStasjM. (a-b+cXb-a+c) b-a+c 

(a + b + c)(a-b + c) a + b + c 

?€hrsKI , (c + g-6)(c- a +6) = c + a-6 

(b + c + a)(b + c — a ) a+b + c 

„ ~ fl+fc-C fc-fl+C c+fl-ft 

gm^tFT= + + 

o + & + c o+& + c a+b+c 
_a+b-c+b-a+c+c+a—b 

a+b + c 


— a 


a + b + c 


= 1 


a + b + c 

te u l . ___ (ax + 1) 2 (oy + l) 2 (oz + 1) 2 

(x-y)(z-x) (x-y)(y-z) (y - z)(z - x) 

jwkiw : smaift - - 1)2(y ~ z) + ^ + 1)2(z ~ + (oz + ] > 2 (* ■ ->■) (1 ) 

(* - - z)(z - x) 

(1) (a 2 x 2 + 2ax + l)(y - z) + (a 2 y 2 + 2ay + l)(z-x) + (o 2 z 2 +2az + X)(x 

= a 2 {x 2 (y-z) + y 2 (z-x) + z 2 (x-y)} + 2a{x(y-z) + y(z-x) + z(x-y)} 

+ {y-z) + (z~x) + (x-y)} 

ft? x 2 (y ~ z ) + y 2 ( z -x) + Z 2 (x -y) = ~(x - y)(y - z)(z - x) 

x(y - z) + y(z - x) + z(x — y) = 0 W (y-z) + (z — x) + (x — y) = 0 

(1) ^ = - a 2 (x - y)(y - z)(z - x) 

-a\x-y)(y-^-x) = _ al 
(x - y)(y - z)(z - x) 

„ 1 2x 4x 3 8x 7 

8 I WW : + — 7 + — r + — r 

x + a x +a x +a a -x 


4r 


8x 7 


x 4 + a 4 a % - x 8 


Ax' 


4 ‘ / 4 


8x 7 

4n / _ 4 


Ax : 


x'+tT (^ + 0(^-0 x 4 +o 


1 + 


2x 


4 4 

a -x 


4 4 

x + a 


a 4 -x 4 +2x‘ 

4 4~ 

a -x 


4x 3 a 4 + x 4 

X 

4 4 4 4 

x +a a -x 


2x 


Ax 


2 2 ' 4 4 

x +of a -x 


4 4 

a -x 


2x 2x 

2 2 " ^ ' 2 2 

X +01 01 -X 



fifths 


2x 

2 . 2 
x + a 


a 2 - x + 2x 
a 2 -x 2 


2x ^ a 2 + x 2 

2 . 2 X_ 2 2 
X + d Cl — X 


2x 


2 2 

a -x 


— - — i — y ~~2 

x + a a - x 


: 


a -x + 2x a + x 


2 2 

a -x 


2 2 

a -x 


a- x 


: 


b + c c + a a + b 

1 1 

(a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

a 3 -\ b 3 - 1 c 3 - 1 

1 1 

{a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

bc(a + d) ca(b + d) ab(c + d) 

(a - b)(a - c ) (b - c)(b -a) (c- a)(c - b ) 

a 3 + a 2 + 1 b 3 +b 2 + 1 c 3 + c 2 + 1 

1 1 

(a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 

a 2 +bc b 2 + ca c 2 + ab 

1 1 

{a - b)(a - c ) (b - c)(b -a) ( c - a)(c - b ) 




3jc — 8 
x 2 — 5jc + 8 

si^j 


cfiw ^ 

... . . ... 3jc — 8 


w <raT wf , — 


x — 5x + 8 

2(x — 3) + (jc — 2) 2 1 

= 1 

( x — 3)(x -2) x-2 x -3 


^ c®nrr m, 




^ N(x) 'S £>(*) 


«$ x mwh N(x) D(x) 

5J}W {Proper Fraction ) I N(x) <qs D(x) <qs W 

T wjMlbw «iziT® ^3t?T (Improper Fraction ) ^Tf ^?T I 


OTH, 


x 2 + l 

(x + l)(x + 2)(x - 3) 


2x 4 x 3 + 3x 2 + 2 w. 

<4^, 'Q wo 

x + 1 x + 2 






pr f ^ 3^5 ^5jrs3?*t?r w 33 3i3t to 'sw ^ *mt *rc33 

*M «JJWfl»W 43^3^1% (eW<M) 43*43ftsl^^1^MMW^SRW3WTOl 


OTH, 


x + 3x + 2 
x + 2 


— (x? + x — 2) + 


x + 2 


3T33, 


(3*) W^3te3'e «IICT 33 ^f I 


5x-l 

©m*3 c l i i <3* 'smm ^pr &m 33 i 

(x - l)(x - 2) 

. . ~ 5x-7 A B 

^l»)hh : 313, = 1 

(x - l)(x -2) x - 1 x-2 


(1) 43 


(x - l)(x - 2) 


3t x 4* WT’SIIFW *RT W | 4«M' (2)^^sm 


, 5x-7 = A(x — 2) + 5(x - 1).. 
F x = 1 3ta ’lit, 5 - 7 = 41 


( 2 ) 

2 ) + (1 - 1 ) 


3T, -2 = -A :.A = 2 

qflfcr, (2) 43 ' ®'»3 v iw x = 2 3ta "lit, 10 

3T, 3 = 5 :.B = 3 


— 7 = ^4(2 — 2) + 5 (2-1) 


5jc 7 2 3 

433 y4 431 5 43 3f3 (1) 4 3ta ’fit, — = + 5 47$t Sl*W 

(. x — l)(x -2) x — 1 x-2 


3S3I : sm '5Tf?Pl3s SJ^K W 5FW ^3tS ^5f *|SHT 3*C3 C33T C3ffs ’ITC3 I 


J_ + _2_= 2(*-2) + 3(x-l) = 5x-7 

jc — 1 x-2 (x-l)(x-2) (x-l)(x-2) 




©ik«H ^ 1 


x + 5 

(x - l)(x - 2)(x - 3) 


C3* '5Tf?Pl3* g<pp«T | 


, . q x + 5 A B C m 

mm ■ 313, = 1 1 (i) 

(x - l)(x - 2)(x -3) x — 1 x-2 x - 3 

(1) 43 froimw (x - l)(x - 2)(x - 3) 313T «ff 3^ 3lt, 

x + 5 = A(x - 2)(x — 3) + B(x — l)(x - 3) + C(x — l)(x - 2) (2) 

(2) 43 froim x 43W1PI3^WI 

(2) 43 6#m X = 1 3ta *llt, 1 + 5 = v4(— 1)(— 2) =>6 = 2A=>A = 3 
®H3I3 (2) 43^533^ x = 2 3%3 3lt, 2 + 5 = 5(1)(-1) => 7 = B => -7 


B = -1 



iStbVoj) 


<tb 


W (2) x = 3 *fl$, 3 + 5 = C(2)(l) ^18 = 2C^1C = 4 

<*m, a,b <^c *flBT'*n-r . (i) 

x+5 374 

— 1 

(jc - 1)(jc - 2)(jc -3) x — 1 x — 2 x -3 


^Tl^Hvsl 


(x l)(x 5) ^ TBffjpfty gWT ^?T I 
(x - 2 )(x - 4) * 


l|Wf : <*HlM W^M'SfsfW 1^1 




(jc - 1)(jc - 5) 
(jc - 2)(jc - 4) 



A 

jc — 2 


2 

H 

2-4 



(1) »w feriw (jc-2)(jc-4) TOT fljf ^bt *n$, 

(jc - 1)(jc — 5) = (jc — 2)(jc - 4) + A(x - 4) + B(x - 2) 



(2) (3's>il'1 , K4> #WI jc = 2, 4 (2 - 1)(2 - 5) = ^4(2 - 4)^1, A = 


(4 - 1)(4 - 5) = 5(4 - 2) ^T, 5 = — 

^Li 

A B TfR (1) 4 *11$, ( x ~ *)(* ~ 5 ) = 1 + — - — 

(jc-2)(jc-4) 2(jc - 3) 2(jc - 4) 

qr «5jf?^ i 


8 1 c * « jm to i 

(jc - 1)(jc - 2)(jc - 3) 

: ^WP^lf^fWl 1 TOI 

= 1 + + + (1) 

(jc - 1)(jc - 2)(jc -3) jc — 1 jc - 2 jc — 3 

(1) <*BT W (x - 1)(jc - 2)(jc - 3) TOT «£* ^BT *11$, 

jc 3 = (jc — 1)(* - 2)(jc - 3) + A(x - 2)(jc - 3) + B(x - 1)(jc - 3) + C(x - l)(x - 2) (2) 

(2) to •rfnwCT * = l, 2, 3 ^Prar *n$, 

l = 4-1X-2) 

8 = 5(i)(-i) ^i, 5 = -8 
^ 27 = C(2)(l) ^1, C = — 


A, B TO?, C TO'TO (1) 4'*lta*l1$, 


K> U> 



StbVsjj sjfe^s 


jc 3 , 1 8 27 

= 1 H 1 

(jc - 1)(jc - 2)(jc - 3) 2(jc - 1) x-2 2(x - 3) 


(*D W^CST'^'8 ^ ©*l W* HWl ^ I 

<t i j 2m*r ^sr i 

(jc - 1) (jc - 2) 

j = -^— + ^-^ + — (1) 

(jc - 1) 2 (jc - 2) jc - 1 (jc - 1) 2 jc - 2 

(1) (jc - i) 2 (jc - 2) tot tost *n$, 

x = A(x - l)(;c - 2) + B(x - 2) + C(x - 1) 2 (2) 

(2) 4® ©«*I*IW JC = 1, 2 ^ta*n$, 1 = 5(1-2) ^f, 5 = -l 

dm 2 = C(2-1) 2 2 = C=>C = 2 

(2) 4 JC 2 TOST *11$, 0 = A + C ^1, v4 = -C = -2 




x _ -2 - 

(jc - 1) 2 (jc - 2) jc - 1 (jc - 


1 2 
l) 2 x-2 


(q) w w c^iftt *fBji^% ^?r ^ i 

JC 

©Hl^slM 'Jj I z 'siftrR 5 Sfaffl ^?T I 

(jc - 1)(jc 2 + 4) H 




A Bx + C 

1 ~ 


(jc - 1)(jc 2 +4) jc - 1 jc 2 + 4 
(jc - 1)(jc 2 + 4) TOT *pr*or *11$, x = A(x 2 + 4) + (Bx + Q(x 


( 2 ) 


(2) 4 JC = 1 *11$, 1 = A( 5) 


aJ- 

5 


JC' 'Q X iflJT 


A + B = 0 (v)dmC-B = l 


1 1 

(o)^io ^ = - b = — 

5 5 

1 4 

(8) b = — ^n$sT *n$ c = - 

5 5 


_ 5 


x 4 

1 

5 5 


(jc - l)(;c 2 +4) x - 1 x 2 -4 5(x - 1) 


jc-4 

5(jc 2 + 4) ’ 


Trtt- v , ©^s?r «if^- b'sr- i o'jt 



\5tbvsf] 


(«) qtc* jj«j 4«i4fl> *1$ 

4^*11 — ^ — T ^«tm? , r smn w i 

jc(jc 2 + 1) 2 H 

~ 1 ^ 5x + C Dx + E .. x 

<WWM : «W, 5 -= — + — 5 + — 5 7 ... (1) 

jc(jc 2 + 1) 2 x x 2 +l (;c 2 +l) 2 

(i) «asr x(x 2 +l) 2 TOT *ff ^GT ’lit, 

1 s ^4(x 2 + 1) 2 + ( Bx + C)(x 2 + l);c + ( Dx + E)x 
= A(x 4 + 2x 2 + 1) + ( Bx + C)(jc 3 + jc) + Dx 2 + Ex 
1 = Ax 4 + 2 Ax 2 + A + Bx 4 + Bx 2 + Cx 3 + Cx + Dx 2 + Ex ... (2) 

(*) ^ ^ ^ x 4 , x 3 , x 2 , x <*HT TO?t TO* 3TO •I'f ^Sjlfve 

A+B = 0 
C = 0 

2A+B+D = 0 
C+E = 0 
A = 1 

c+e = oos c=o *n $e=o 

A+B=0C5A=l?ffiG!*ti$B=-l 

2A+B+D = 0 05 A=1 <£^B=-1^M^D=-1 
:. A=l, B=—l, C=0, D=—l TO* E=0 


(b) ^ 4 A,B,C,D « E TO HH ^Pi«l ’lit, 


jc(jc 2 + 1) 2 x x 2 + 1 (. x 2 + 1) : 


^t®f ■ 


x 2 + x — 1 

i I -3 5 

jc + x —6x 


(x-iy(x-2) 


x 4 +x 2 -2 


1 — JC' 


jc 4 + 3jc 2 + 2 

2jc 

(jc + l)(;c 2 + 1) : 






<th 


* 


ii fj^<?prc?rtf^!af^rc ? 

(^P) a + b + c (^) xy + yz + zx OD x 2 - y 2 + z 2 Or) 2a 2 - 5&c - c 2 

\\ (0 ^ a + b + c = 0 a 3 + ft 3 + c 3 = 3a6c 

(«) .p(jc, y, z) = — + — + — ^rPfiT? 

y z x 

1 2 4 1 

(m) + t+— a — i£i?r mmf ?rrc 

1 + X 1 + X JC — l JC — l 

^IBBT CTTCflOlT W: 

OF) i 'Q ii (*T) ii 'Q Hi (*t) i 'Q iii 0D i, ii 'Q ii 

x 3 + px 2 - x - y *qsr tem* X + 1 i 4$ ^Bsr ftcRr « 8 ^ 

i 

vs I p ^ ' s Tf 7 T'^$' ? 

OF) - 7 0D 7 OD — 05) 477 

7 

8 1 <U0l^)fi*l W ? 

Of) (x — l)(x — 1) OD (jc + 1)(jc-2) OD (jc-1)(jc + 3) 00 (jc + 1)(jc-1) 

<t I x 4 - 5x 3 + 7x 2 - a x - 2 OT, a = 4 

>i> l "STOT^r, P(x) = x" - a” , OPTI^T « *H'Q|<p ‘ s J rf f 3 ^?Ur a QW 

Op) cw or, (x-a) fcvirc* Q(x) ^sr c*h 

P(x ) = (x - a)0(x) ^JT I 

01) n CBfl^ TOUT C^Q or, (x + a) <«prc Q(x) <F?r 

OTC P(x) = (x + a)Q(x) ^?T I 

HI TOTW, P(x) = x n + a" ,<7T*nw n «TCl^ ’jfasW **1^ a n Roeri^ ?rc?ijt^pr 

c*F<rr® ot, (x+a) <*«* fcvircv <w 4-src g(x) f*rf?r ^sr arc, 

P(x) = (x + a)Q(x ) ^ I 


b r I "SJW ^*r, P(x) = ax 5 + bx 4 + cx 3 + cx 2 + Z?x + a OPtlOT a, b, c 35^ *4^. a ^ 0 , C I i*l1'0 Of, 

(x — r) ^ P(x) 4<I ^tlW ~5$, P(x) *RT ^lW<PfD ^,’ltW (>x-l) I 



iBtbVoj) sjfefts 


'bo 


2>l fcflTOOT 1^3*®! TO : 

(z) x + 7.x 3 + 17.x + 17 x + 6 
(//) 4a 4 + I2a 3 + 7 a 2 — 3a -2 

(in') x 3 + 2x + 2x + 1 

(iv) x (y 2 + ) + y(z 2 + x 2 ) + z(x 2 + y 2 ) + 3xyz 

(v) +i) 2 (.y _z )+ (.y + i) 2 ( z - *) +( z +i) 2 (* ~y) 

^ b 2 c 2 (b 2 -c 2 ) + c 2 a 2 (c 2 -a 2 ) + a 2 b 2 (a 2 -b 2 ) 

1113 

io I ^r + ^r + ^r = 3?T, CT, be + ca + ab = 0 a — b — c 

a 3 b 3 c 3 a&c 


I ^ x = b + c — a,y = c + a — b z = a + b — c 3?T, C'i^TI'G 


x* + y 3 + z 3 - 3 xyz = 4(a J + b* + c J - 3a6c) 


3 , l3 , .3 




(a) 


a 


+ 


(a - b)(a -c) (b- c)(b -a) (c- a)(c - b) 


(b) 


a 


+ 


+ 


(a — b)(a — c)(x - a) (b — a)(b — c)(x — b) (c - a)(c - b)(x - c) 


, . (a + b) 2 —ab (b + c) 2 —bc (c + a) 2 —ca 
(b-c)(a-c) (i c-a)(b-a ) (a-b)(c-b) 

1 2 4 8 16 

(d) 1 — H — H — + 


(1+ x) 1 + X 2 l + X* 1 + JC 8 JC 16 — 1 


| 


(a) 



5x + 4 
x(x + 2) 


(b) 


x + 2 


x — lx + 12 


(c) 


x 2 - 9 x - 6 
x(x - 2)(x + 3) 


(d) 


x 2 + 4jc - 7 
(x + l)(x 2 + 4) 


(e) 


(2x + l)(x + 3) 







*8 1 P(x) = lx 2 -3x + 4x 4 -a + \2x 3 

(^) -qrMs <^T I 

0»l) P(x) (x + 2) ^C®T a 

, , _m 

(*D w Q(x) = 6x -X +9x + 2 <w CTO Q - = 0 P(x) Q(x) 

\2J 

iff I x,y,z «W 4<pfD , F(x,y,z) = x 3 +y 3 +z 3 -3xyz 
0*F) CW\<3 ct, F(x, y, z) 4^ W-^fw <#f I 

0»l) F(x,y,z) C^^'%tC^t%^ e tW^^F(x,j,z) = 0, (x + y + z)*0^,^C<islte 
CT, (x 2 + y 2 + z 2 ) = (xy + yz + zx) 

(’t) ^ x = (b + c — a), y = (c + a — b) W z = (a + b — c) ^»C4 C^KTs 
F(a,b,c ) : F(x,y,z ) = 1:4 

ifcl W x 4* tfaffr Sift (x + 3),(x 2 -9),(x 3 +27) ^(x 4 -81) 

0*F) SlfaflEHT W iflRR 4^«|S3^o 

x 3 + 27 ^ 

(«l) — J C*F 7T^T ®imw siijRB^C’l W I 

x -9 

(«i) wr, <*ro. ^ shvojm* »]HN* ft 5 #© ?n% jnn^ei 

sTOTtoi 

Ml (x + l) 3 y + (y + l ) 2 «#lto 

0*p) x b*it4*i <i^?i ^pigt ^rr w «*rc* x t>»it<M ^yi% 'srnsrr, *piPRrt « ^ 

«) y MC<M ^yl%r «lM ^Ptw ^fat W tfw. y WC<M W, « 

(«0 X«_y 



etJlftl'© 


ma5a o < 3 % wifilfcoe torcarnttaa ®aataj « <*m tofte $aatai to tolls' mtsatFat 

amt meats: i ato tom toteamia wfi 1aaata% mm fljy'pf ^tot 3taa aam i ^st$ amito 
3te toll*IMlC»M '®*MICHM mtCTO mltalFaf mla*fla5 | 4 WIS mteafFala Wat ‘am 

mtor a’ae^ arnm ataa aaam i c^r ^ sfmm 

miwiMi, tota ato am 'sfcffi amat ^ %wncaa ®*mimm m^tom to mteatFat amt 
mtai rnteatFam (pm wf toteamia ^ ^ ta^to amam ®aa 1%% aam ^fi^aa* mrcatFar o 3atea?r 
mai 1^ aaatf amt mca i 


marm cam toator - 

> am mfotTOa amat aitarr amre amea i 

> totcamteaa ®*mimm ®aa f%% to aw ®aaiaT*ieai 3ata o steata amre amea i 

> 0i$cer4 alataati, 'oaca^tj o a^fa*^ a"iRfo toataiteat 3ata o M amre ataea i 

> ^mr5]7:<s^ srsiT't >q stcrnm i 

> ftato ®aatai 3ata o 3tata amre am i 


« (a 5 ) %*lldl*ila a^fam mlcaloil 

to&a wema am ^oo w mtca tom® Sta ato aaca# 

^T5jwa CTO ‘SR# mm ^tamr ( Theorem ) a4at 

TOm i «sft ®aam# m arn^to toteamtmia toataj am 
afatoi wfar am mo 3m iooo w mtca tofa ^fa 
mfaaaaitoa 4$ ®*mihjI® mama ataat to i totrniatma 
®aamt to^ma aata amt am i fa^ atatfw ato ^ 

3am caoat mtes i isatm caacat 3am caoat mca at i 
toa%r *sbt 3am maatt ^ aratto mjtftto© amts i 
^ama^amtm ^aa^ol^mtmtFmraiTOi 


A 



ISatvs.i 



\5bt»V©5j stfefcs 


$TOfTvs-i 




<^3PR9RT TfSJt^T | 

f&Sf «■* <SRT ABC Ql^SrlD «£Rsfl» WWffl I ABAC »1»IWH W BC ^rf^Sf I BC 

$*&r (TPt^r ^rc®r ot c^ppn ^?r >i^c<pi c i ^mt\ ^'q 


to*t wf ^»ro c*wwc*m mi*Hw ^ttr 

TOI 

bc 2 = ab 2 +ac 2 

««pnw bc 2 = bb 2 c 2 c <tfwww wr i 

AB 2 = ^4^5 
A(?=AA 2 C\C " 

4^fi> »WC<Pl% Q)^C8T<5 (ftt? : «.«) 

wf't -*m% Mj 8CT.f^'Q 6 <?r.fSr. ^ 

%w?traTO ^wtw wwt ^rr ^mr <ssr 

Mj 10 OT.fiT.^WI 

«l^tolM t * ^ "siTwr 

iB'WlCHjn; f*NlC*ll«HC-»W '(S'l'HlUM f^#s 

srfwf %itw •iSf&'o I 


^2 .'> 


‘2/'s 

/ X 

/ N> 



/ C 1 


Bv£] : V!>.^ 



8 cm 


B 10 cm C 

fin? : 


CTtCTt Ri^om ^r frto *#i*© '^Iwum c*mi«m w ^ ^ 

t<WMH >i=mR 5^ * ^r c*twt^ <\\^m <?mft *uiwn ^ i *itpi?r ftar (fSar = \o.8) *m 

^sri a 

AASC4?T BC 4^TO^^*I*^ AB'QAC. /onoX. 



f^I : U.8 


5C ^ $*I5T ^WUM WWUM TO ^ ,45 « AC <fl?T ^*BT 

CWW^feffil 


<b 8 


Stbvoj) 


BC 2 = AB 2 + AC 2 
ZA4C<*TCsfi> Wasffil 

A ABC 4sT AB,BC « CA 8 OT-fa. 10 <?T.ft.'a 6 

<? r.fa. ^ z& 4 C 

(TTCS'S , AB 2 = 8 2 <?T. f%. = 64 CT. ft. 


5 C 2 = io 2 ot. ft. = 100 ct. ft. 


ZC 2 = 6 2 OT. ft. = 36 CT. ft. 
:. 5C 2 = 100 = 36 + 64 = Z5 2 + ZC 2 . 

.-. ZB AC = 90° = -WWK I 


A 



V5.C 

vd («|) (Orthogonal Projection) 

l^ja ^ «if&w*r : c^twr ftftfc wf& m CTiwt ^ wo ct$ c*^ ^ 

ftft& CM M ql'fc'e •lluR^W ^IfiT I 


iiw^S, xy ftftfc *bw«qT « p mwiwi (Bar «.& ) i p ft’j csiff xy cm m 
^rf^o pp pf 4?r F i 

^R, F XY CMM P 

*#m ^mar 4 *» c*^ w© *t# c^twr wi m m wi wi w« ®r^ 

i <?r c^ctii 'S'® ^nr ^foc^ci?! frfti *i*u i 



X p< A' B' Y 


ft* : \o-«9 csj^tt XY <4?i c^tM P iWCsKW AB ^ 'si!«c , *H i 

CJNWFto * 1 ^ : 

qfr, ab cMPta m R^*j a * b (Bar : «.*) i ^ a * b ft^c^ xy 

^ MJFT A A ' « BB' I A A' TOT A' ^ BB' TOT MlhR^ B' I 4$ A'B' CM*t$ 

^ XY CM^IlT AB (MW I 


^r, c^rr -qm *r^ wwji ^itwf Wfo ^rr ^ i ^ a'b' cmto xy cm^is ab 

CMFtiT ®T?f ( Orthogonal Projection) ^®Tf ^ I 







*PF%T : 

i i c^n^rr cm TOr ctot ^ w^s ’tmf^ £ f^j?r '5rf%m i 

*1 (T^Tf C^M TO <^f C^M <3HTTO ^ 'Slfct'iH R^l 

«i <r^c?r»MTO £ c^rm >i^i«j^m c^t^rt c^rr^m ^ £ <rorofri<TO wn 

Eara.fc 4 AB CTO?T XY 4<T WtaMlt ^C®T AB = A'B ' ^ I 

%w?ti?nTO TOiftFM TO %% «f ^t^T tost to <i>«i<f>fD 

TOiicim ^^fpp srnn^^m wt ~sm i 

vo-vo 

^C<*>TO 1¥#0 ^T TO «li^o ^faf3J £ <^TO ^Ro TO ^ ^T TO 
^fWTOI^ cwr ^ ^ ^ ^T MWIWI « TO TO TO ^ ^ 'SftoTO 

C*M«fPM ftsJTO >1^51 ^ I 

ftTO t^T : ABC %§re?T ZBCA ■V*IWl*l, AB ^[*IWlC«ta R#s ^ 4FR ^flWlCH* 

^Ro ^JTO^T 5C « AC 

BC ^^SITOTO AC ^T *TC qf&W'l CD (Ear : O.^) I Wfw^w, 

AB 2 = AC 2 +BC 2 + 2 BC ■ CD. 

Sfott : 5C ^T ^stro TO AC ^T «lfol«l*1 CD TOUT tsABD TO*Pt% 

4FR Z4D5 TOTOl 

?jTOs. %||<TOIt>M TOtR?T ^IM 
AB 2 = ,4D 2 + 5D 2 

= AD 2 + (5C + CD) 2 [v BD = BC + CD] 

= ,4D 2 + 5C 2 + CD 2 + 25C • CD. 

.-. AB 2 =AD 2 + CD 2 + BC 2 + 2 BC ■ CD (>) 

TOIsT A ACD -WWfil tar^Bf ZADC -WWM I 

.-. AC 2 = AD 2 +CD 2 (0 

(2) ac 2 (i) <Pi«j «n$, 

AB 2 = AC 2 + BC 2 + 2 BC ■ CD [aWf^5] 


A 



Tjrtjr-b, iSifcVsd 5|fc^s-^-sj--i 0 -sT 



5|fe)\0 


Wi 

MWIWI Ql'qpBwl aj^WlPH t¥lffts ^ TO ^ fc*RT 

tfwwwn ww £ ^ ^r « wi wi « ^ht frisr TOfi*i «il& wen 'sra<fc «mi'o w ww 

C*WHPC»M f^t < #5lT e t ^r I 

Rt»U PltM : A ABC ^OT?T AC ^WM ^ *I*IM»lCM«l fall's <Ji£ I TO^^ 

^fNW AC'S BC I ^#, 5C ^ $*& (fiar: o-v-^0 ^ 5C ^T ^sRTO TO (Bar : 
vs-b-^) ^ AD I vol*M ®«i| Ql^ew c^af BC ^ fTO ^C I 




wt : A^ec «aBT z^d# *i»iwn i 

/. Z5 2 = AD 2 + BD 2 flNMUlMH $*WW] (i) 

smfel BD = BC- DC 
Bui BD = DC- BC 

:. BD 2 = ( BC - DC) 2 = (DC - 5C) 2 

= BC 2 + DC 2 - 2 BC • DC 
= 5C 2 + CD 2 - 2 BC • CD [CD = DC] 

:. BD 2 = BC 2 + CD 2 - 2 BC • CD (2) 

TOT^fftwt (i) « (2) irsuT *rm 

AB 2 = AD 2 + BC 2 + CD 2 - 2 BC • CD 

^r, AB 2 =AD 2 + CD 2 + BC 2 - 2 BC CD (vs) 

A ADC lai^sf vfl^R AD 

.-. AC 2 = AD 2 + CD 2 [ffaltflMIMH fcWtf ] (8) 

^itwf («) « (8) ’fit, 

AB 2 = AC 2 + BC 2 - 2BC CD. [SPUR*] 


It. If. : C AB 4<T fc*Rf WMil S’WlhjfD SW WT TOT I 







*i (W wwicn *Bp®Br *r#*mr ^ 

«ll& W*t ^ I C f^FK W^T't BC «flsr$*& AC ^ ^ ^t%C*Pr CD=0 
^JHlR BC CD = 0. wr AB 2 = AC 2 + BC 2 

*1 frlffriw 'Q^’Mmr «- 8 ,'^ 9 WiJ«-i <W fafo?T $*& Sll&ffre I ^WiJ «•« « ^W?I \s -8 

S’iwl'® 'odci&il ^R,>® Pr^lw^p, : 

AABC «£BTCTO, 

i i zc 

AB 2 > AC 2 + BC 2 [$WJ «•«] 

*i zc wii^r, 

AB 2 = AC 2 + BC 2 

oi zc ^wH^pr, 

ab 2 <ac 2 +bc 2 [®*Mmr«-8] 

Rcjji^ ■S'WNlT; ^NwiaiCTsr '®*michm %bt ^wmj «.« « ^rimt \s.8 <w Ws tost 

Slt'ofS'o I «flJlC*llMlFtal->l <W «£UlCMlWlPmlC-»M fcWff ’tiOT "iRfi^e I 


Q\^tm mwiwi Tjt ^r fc*ur «iI&^o c^ww , ^€l?r 

^www c^Rp®r <sfr £ wsnw $*& ^fwww cwm »wfls«i i 

RcH (Mm : A45C «SBT ^Z) ?WM 5C ^(5* 4MCRI 


STCH <MW> *« or, AB 2 + AC 2 = 2(AD 2 + BD 2 ) 





WBsS 


«T 


I 


SlfrVojl stfcfc 


'Mr 

SW : MED ZADB ^ BD CfT*M 'Q v tt AD C^flsT ^ 'aifcPH DE 

[^5?rta]i 

^iwicisr c^us -(b^wichm M*tmr «•«] ^irast *n$, 

AB 1 = AD 1 + BE? + 2 BD- DE (1) 

•SHIFT, AACD *«BT ZADC DC (fRSf \s.fc (*!)) ^ DC (faaf 

•s.fc (*!)) «*Br AD GHIiT ^ «l1fcpM DE. 


AC 2 = AD 2 + CD 2 - 2 CD ■ DE (*) 

^4wt(i) « u) ctwtosmi$, 

AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 + 2BD ■ DE - 2CD ■ DE 

= 2 AD 2 + BD 2 + BD 2 + 2 BD ■ DE - 2 BD • DE ; [ v BD = CD] 
= 2 AD 2 + 2 BD 2 

= 2 (Ad 2 + bd 2 ). [sraifto] 


: bit'll wiPwipm Tfiqjw Rrapm wim i 

*IFT A ABC «SBT BC, CA « AB If ^H^PT a,b^ c I BC^A'Q AB SIS' 

W5TT AD, BE « CF d, e « /. 





• • 







J2 , 2 , / 2 2(b i 2 +c 2 )-a 2 , 2(c 2 +a 2 )-Z> 2 , 2(a 2 +Z> 2 )-c 2 
a + e + t — 1 1 

4 4 4 

= —(a 2 +b 2 +c 2 ) 

4 

3(a 2 + b 2 + c 2 ) = 4(d 2 +e 2 + f 2 ). 

TjssiK^rr^Br c^twt fos?»fr ^ 

Qi^oem wsiT fcqsr cwm wPfcu ’p'Br w i 

O^BrlU -WWffi) ZC = AB «iFo^^r 

c 2 = a 2 +b 2 
:. a 2 +b 2 +c 2 =2c 2 

<IT, —(d 2 +e 2 + / 2 ) = 2c 2 

<tf, 2(d 2 +e 2 + / 2 ) = 3c 2 . 

^o?ik, ^*it ?mr -wwfi) I3i^t«m wifw sur ww -wflun 

'Q’tfJ' qlifeto C<WMil 1^*1^131 | 

i I AABC <m ZB = 60° TOSfottTOCT, AC 2 = AB 2 + BC 2 - AB ■ BC 
*1 A^5C *fl?T Z5 = 120° ^2mr e t^CT,^C 2 =^ J ff 2 + 5C 2 +^5-5C 

«l AABC <£& ZC = 90° <STO. BC ^ Wf^ £) I AB 2 = AD 2 + 3BD 2 

8 I AABC «fl ^D, 5C BE, AC »fl?r '8’feT | C^t1>Q CT, 

BCCD = ACCE 

<t I AABC tflBT 5C ^ P'S g fatjtto 1%^ Wf I 

y*5 2 + ^C 2 = ^P 2 + AQ 2 + 4PQ 2 . 

PTCCW : BP = BQ = QC ; A ABQ ^Wll AP . 

AB 2 + AQ 2 = 2 ■ (BP 2 + AP 2 ) = 2 PQ 2 + 2 AP 2 
AAPC 4<T AQ, 

AP 2 + A iC 2 =2PQ 2 +2 AQ 2 

b I A^SC issr AB = AC I 5C «q?T^ P CTWlCTt^l SWfWa 
AB 2 - AP 2 = 5P • PC. 

: BC'SR&fo AD AB 2 = BD 2 + AD 2 ^ AP 2 = PD 2 + AD 2 ] 

°i I AABC G f^pof^s^TSmT't^CT, 

AB 2 + BC 2 + CA 2 = 3 (GA 2 + GB 2 + GC 2 ) 

prow : <fljic'HwiR*iic>M Wm ^ ot<iw ^ «rfa, Qi^gw 







vs (^l^sr'e^l^w^Wii 

4$ wf fipg«f « fajw wit sm wr i ®*mn>i^ 

3^*m ^brj Q^t«m »Mw «tm i 'srr^ifSr^ erjiftto ft^ier* 

■>Hw R^iQvo 'srfwt^t wr ^etc^i ^ sum* ^ Qi^cen ^pftvst -»i*it^ 

c«rw i 'Pi^fllym Qi^obmi ->Hm» wwf 'srfwf^rf wr ^r i 

C^FtFtsT C»TCSf ^t»T : ^ ^OW l ‘FFfi«T C^IM ^ qWHlft*®lM 

CTWflpfla ^ ^r, $1k«> <wi ^?r i 


^r (w «i$RPi4s ^ fajjipiiw 

qnMiR,4®i« 4W®IM W, 

(*) ^ig\ $f& ^pr ^pite ^SIR ^?T, vs« 4$$er ^n>w *J^T ( Similar ) ^WW^TI 
^ 1 / 

H G 


D 





M 



f53J \0.J| 


kateiwwiffmpi, 

(i) '=flW ABCD EFGH ^ ^ ^ I 

(*) ^ EFGH « Wf KLMN ^Pff ^ ^8 ^tW*T MWlWl qWHlft* 

^ ^jUsr ^sf^tlvo^M 

c<mwtj $ wst^t^t i Recent <^m fimwia «pm ^ 

^f?pt?r ^gf^s *tvs Qj^er i a^f& ^*r ^ 1 

(i) %§w <^m ij^IUw ^*t c*m fa#o ^15 $fDw 

«i^i <!$, wr^r 1 

(*) 1 a^ Ri^cem «*rcfl>?r 1%*T ^15 1%sr ^pr ^pt, 'srf^nf^p' ^15 $115 w 

^15 w «r^r ^pr c^t c^m *t?rr^ri 

(«) ®»jito 'sf^’f f^r tost larger wr ^ri cw, 

AABC'Q A DEF «W CTH^Cnt ^ Z^'Q ZD, ZB 'Q ZE, ZC'Q ZF 
^t^jPTfW AB « Z)F, ZC'Q OF, FC'Q FF I 


Qi^OBmI ^toT >1 »lWvo <K*J<tf& ^rr OTQHt ^C»IT I 








^WtTvs-'b 

D 

Isi^sf *pr ^atw?r ^si^f ^HRtjPiT 

*r$?rto A ABC'S A DEF Ql^Sr I 

W$K, ZA = ZD,ZB = ZE iW ZC = ZF.Wfa 

lom : 

Z5 ZC 5C 

— = — = — ^i >wMiifo<p^i 

DE DF EF 

pjs^j :^^13^obki »*rcfl>?r ^ c*m ’ai'Wl^ ^ c^rm 5RH larger <*rc* <*& wt 

4flwr ^ ^r i w*r « wimi I3mt*wi to <^Fftf?r ^ »w ww i 



Orgc* ^rat^nto t^’tfho 

•nc^r to A ABC « ADEF *£BT TRf^Itto effa. 


AB _ AC 
DE~ DF 


BC 

EF 


~$$m wMflpiT ’RP'Ri 


Wfl ZA = ZD,ZB = ZE ^ ZC = ZF. I 
^tmj vs.s c^ fcw& vs.<» ^ %n^s pp 



D 



IfeSTI 


^IMTvs-V 

13 ^ tores 4 ? <^m epwllfci 4 * <&t ? fir 5 rh ^ 5 rh c*m ^wijf ^ 

lai^Br 13^ ^“t 1 

’tto to^ (fto : vs.ivs) A ABC'Q ADEF <SRT ZA = ZD 4*K 5RH C*m *W 1 J| 


Z5 ZC 

AB,AC 4W DE « DFMlIwi = ^STim AZ8C « ADEF Wf I 

DE DF 

A 



fi>ar : o.io 






Qt^erc^uw mwiwi '=f^ 9 f ^gr «*»■ 

(WTO «l^lC'e*1 i 

*ncfa ficus a ABC* ADEFftt^m ^ri fip^w si? bc* ef i «issjs 

tfW|«PC*M ^11^ BC « EF 4lg*UM '8*BT <4tS*UW CW^WM «ltf1lC'wl SStSI 



D 



C E 
fi>SI : «.i8 


AABC BC 2 
Ws, = T I 

A DEF EF 2 

Qi^cem sfiwn, B 

4^$^, <& Ictt Qi^ow ss ^ <?f^ %% ^ Qt^cvni ’tto'g 
rtCT & %% fa#s snpr «r*s i 

Rioter* : Hta>cBr4 wst^r ot R**io© csssscs ^ R^w i 

*i *Pr*x : fasten i w f^ 5 #® <i^ fcis ct c^t w ^tt 

R^cera : Q^cem mwimi ^ st^ ct R**jtvs c^t w volt* Rftjpw 

Sfiwn «M I 


v-io 

Rrapw *iRwj, wcm « i 

fidsfitf&S : ^S#, A4BC <*BT*rof^ O *lRc<nj S AP ^Ssfi'sPUSTl O 

’ite'g s ap g \<r%^ cm i 5,p (ftwi sp csw 5C *«Br 

$*isssi g fagfi Aisc (W'twc^ 

A 



SW : A4BC <SRT SS ^ 0 rtCT A %% ^ OA ’fto'5 S rtCT A 1^#s St? 
BC SP I 

.-. OA = 2SP (i) 

AD* SP ^5?lt BC ^S'G’tSSSCS^ ADWSP. 

4«tS AD II SP 4S?. AP 4WS (W I 



Stood sjfefa 


HO 


ZPAD = ZAPS [<SWlwrCTT B r] 
sptfK, ZOAG = ZSPG 

A AGO WA PGS vSBTmr 
ZAGO = ZPGS 
ZOAG = ZSPG CTWl 


.'. «l^p|4 ZAOG = «hP|4 ZPSG 

.-. AAGO tRKAPGS ^rc^n 
AG OA 




^T, 


GP SP 
AG 2 SP 


^T, 


GP SP 
AG 9 


GP 


1 


[(i) TRTfftwtW] 


AG : GP = 2:1 

G ^ AP 2:1 ^■flit's Rotf | 

.-. G AABC 4<T o?IC«>*tj I (sfolFNs) 

: (i) (Nine Point Circle ) : C^fCTT 1^ wf^pW, CW 

fa#o 4I$4 c*m fcqsr *(fa5 w m R^fla 4 <r wjiw^ 

*i<c»iiU «aft •mlB R*^<src$^re5rfc®isr«m(H *« i «aft ^sm$ •wR'^'s <w i 

(^) Rl^cers 'Q *llik-9*33 ^CST WR 5 ^ C^Sj I 

(vs) t3T?W ’iR^NC^sT «TC<CT3T 7m I 


'5f€^%0 C^IWT b^OfiwJ ^ ^ ®T^ ^T, C^t R^ W C^tWT ^ $»& 

Rc*R PRlM : '5I«f^s ABCD b<$$OW ^C « 5D WW M R*jGo C^f W | MW 

sran w® w af=fd 



Tjrtjt-bo, vStbOfl 9jfc^o- ^-sr- b O^T 







21>JH: ZCBD = ZCAD Mm CD SUT ffeHMH «M) 

ZCBM = ZMAF 

ZCBM = ZCME (®TOT ZBME TOT) 

ZMAF = ZFMA 
TO AFM R^C* AF = FM 
<^*!TTOCT, 

ZFDM = ZBCM = ZBME = ZDMF 
TO, DFM OKjpBf FD = FM. 

^TOtl^F = FZ>. 

CTtwt «nii\ec^Ni £ b^ow ^um 'omufum 


A 



Rt*U PtflH : ABCD b^oem fa#® AB'Q CD W BC 

'Q AD I AC BD b'^f&d ^ I STOM <M0® OT, AC ■ BD = AB CD + BC ■ AD. 
^T®TO S ZB AC 0 $ ZDAC <TOF TOT to ^ top® AD CSIWI3T ?TOT ZBAC ^ 

^BT ZDAP 'Sttfa BR i4P C?KT FZ> F top® I 

SfsjM : TOTO^lM ZBAC = ZDAP 
®«1MW ZCAP OTM^BT*I1$, 

ZBAC + ZCAP = ZDAP + ZCAP 




‘U? 


ZBAP = ZCAD 
AABP « AACD 4?T W 
ZBAP = ZCAD 

ZABD = ZACD CTW^PIH «M] 

ZAPB = ZADC 

:. AABD 'Q AACD 

BP AB 

* __ 

" cd~1ac 

'S|<fK, AC BP = AB CD (i) 

^rNl^, A ABC'S AAPD4&WQ 
ZB AC = ZPAD [WH ^IM] 

ZADP = ZACB f5K“tf^5 AW] 

ZABC = ZAPD 

:. A ABC'S A APD 
AD PD 

* 

" ~AC~^C 

AC-PD = BC AD ft) 

(1) « (2) MM *H§, 

AC ■ BP + AC- PD = AB CD + BC ■ AD 
AC{BP + PD) = AB • CD + BC • AD 

AC • BD = AB CD + BC • AD [CTMy BP+PD = BD] [SMlf^s] 



'BtbVS*] 5lfefa 


‘to 






XYGHtsm AB <w»rc'6ifow*tffitRrc*F#? 

*. AB *. BC 

*r. AC V. XY 



$*fcjEr to cth 11» ^ f^? 
D 

*r. f 



*T. E 
O 


vs i i R^cum c^t R*nw «sr <jw i 

ii 

iii C4l^l Rl^GM 

i « ii *r. ii « iii 

. ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

*t. i o mi ^r. i, ii 'q mi 



D, E, F ^nas^r BC, AC o AB «*bt iwjR'tjAM 'Q’f^ 



(StfcViKl *lf^ 




8 I GR^^R 5 ? 

<f. ®reR^ *r. 

sf. g. gfe*g 

<?i AABC »fl&r^R R'gRw <$pe* ^f%? 

gR^s *T. 'SISKS' 

®f. ^r. isR"^ 1 ^? 

'bl AABC «q?r Alt'll WlR«lt->W ® V MI'1JW 

<F. AB 2 +AC 2 = BC 2 
* AB 2 + AC 2 = 2(AD 2 +BD 2 ) 

*r. AB 2 + AC 2 = 2 (AG 2 + GD 2 ) 
g. AB 2 + AC 2 = 2 (BD 2 + CD 2 ) 

si zsc firsjwsr p R*g pc « G4 <o?t «*& pd « pp wr 

^TOI *lR ED C^rm AB <& O R'gC'© (WW.WWtWW, PO GNT AB «qsr^Bf 
^ I PO ± y4P. 

br i A4PC ««bt zc '►wwM i c «ifag > c«tf «*isr *#j*s cd ^pr, sran ^sr ot, 

CD 2 = AD- BD. 

fcl AZ8C AD,BE^Q CF <fHt3?r O R'^tfsC^f 

^BTI AO ■ OD = BO ■ OE = CO - OF. 

PTCW : A BOF A COE ^“T I 

.-. BO : CO = OF : OE ] 

10 i ab «*& wr AC'QBD %r TO fa p R^s c^t ^sr i sran ^sr 

CT, ab 2 =ac-ap+bd-bp 

11 i <?ptwr R^cer* *iR^os«i <ji*itf 3 • o OT.fir. £ Qi^ew ^ MrR'fa^ i 

i* i zee >wR<ii* z bc «w «^sr ^ zo ^ Ri^oem 


*tfsRjp|R R ^"T sfsiH ^ (FT, AB 2 = 2R • AD. AB = AC] 





iva I ABC ZA <4RT BC 0$ D R^cvo ^ ABC E R^W C5FT 

CW ct, AD 2 = AB AC - BD • DC. 

i8l ABC AC'S AB ^l?T ^3^ BE 'Q CF I C^Pfl'Q CT, p 

A ABC : A AEF = AB 2 : AE 2 . 

i<? I APQR -4 PM, QN « RS wmzRT 0 

0 R^jfDsi O fi^PM ^loo Rm*>* 4u ? 

*T. APQR PQ 2 + PR 2 = 2(PM 2 +QM 2 ) Sfafita w l 




f^3[ S, O AABC 4*T 'Q I AP W*It, BC =a, AC = b ^ AB = c 
T. OA isw SP tii?r toit *P®t^ w I 

*. <^f%3 ct, s, G, O 4<j5$ ?m i 

*t. ZC JHHWM *W a. CD = b.CE W I 





« ^«mr ^ <w?rt t« ^nft a r fi>s \ wr ^r, i 

^Wfl STOW* TSRI c*T fi>2[ WT ^ ^5t TPfcM {accurate ) Wt ^ ^ft I ^“IlChJJl C*TCS( 

«<rJlftfc><> fi>4 w s T^NW^8?lT^slt*ll«r^l 


«rom(? , tw1 5 w%t- 

> TOLU'S iB'ilCW f»ffcw> Ql^Sr WH iWWMil wfor qn>i$ wc* «naw i 

> « (BMICM f5 iWWC-M W$®T qll>l$ <Mtts *» I 


8 b Ql^er <pFsH«j *HM : 

0i$i*r4 ^pr, c^h « <w?rr ^rt^, 

wst wre ^cq i 

■SJW^#, ftqtptol a , &&5\ A ^ TOljJ aw# 
<?m x (Wilt'll ^ i 



WFBrflWt: 

qm i : cqwiwi qf % 5D 

C«tFF 5C = a^‘f i 

qH q, : B f^jps BC ^ 
'sqqqq BP wh q»fo 
5P <*fcq* BM = A^*f cqstf? 
f*i$l 

qrq vs s m f^F® 5C ^ 
»iq|«Ml#1 ACV cqqw 
‘PQ I 






Vo 


iStbVoj) stfete 


qw 8 : b top© sm Zx ^bt zcbe *vbw q# i be ispiw mn <& a 

R'tjpS C^T'^Ca ‘1 

qffff : A,C CTW I TStetH ABC -t I 

OWt : <M5$ MN \\ BC CW-II^IIM) 

.-. BM = h 

®ltqtq, BC = a ZABC = Zx 
:. AABC -t Qtyjp I 

toq*t : c^r c®f?rr ^rtc^, wtont ^Pbt 

to ^fir arcs aro <^i«t Wtow ^ i ^cwr tofc c^ica ^rr=^© <jra^ 

<mw am <?ft ^ ®tt>v±>i Q^ivni ®u>v*>iii i 




fll^CW ^fir, f a l*lCTW « TO <I^«W cawiT TO I Qi^errc TO^T aTO I 


a 

s 



TOT q#, ^qsft a , Tlil 

5 ^ towta x cqeqr ^ro i 0)^05 

WH <MO©TOTI 
WCHfl R<«M : 

i : MWIWI #H £>£ CTOF Z)5 = s TO 


qta^ : /)# <^rm d top© zbdf =-zx 

2 


®|W i T<l#l 

qtao : 5 a <q* qjpitf 

to ^sm q# qi df c* 

C'QC' tops cm TO I B,C^B,C' 
Cqffiqsfqi 


W8 : C tops ZBDF <SET 7RPT 
ZDCA ^ C tops ZBDF <*ET ^JH 
ZDC'A' WH 4ft I CA'QC'A' c^rtw 
BD C& q^lTOT A'QA' top© C^T 
TO I ^5tTO ABC 'Q ABC t3r§WW 
\Sftr*D Ql^Sf | 



E 


D 



Sifcvoj) 


ZACD = ZADC = ZA'C'D = -Zx CWHl^lW ) 

2 

ABAC = ZADC + ZACD = —Zx+—Zx = Zx 

2 2 

ZBA'C' = ZADC + ZACD = -Zx + -Zx = Zx 

2 2 

4<R AC = AD, AC = AD 

ABC f^ST ZBAC - Zx, BC - a CA + AB = DA + AB = DB = s 

*<m ABC’ ^OBT ZBAC = Zx,BC' = a ^ C'A + A'B = DA' + AB = DB = s 
A ABC -t ^ l 


^PWtfvs 


Ml! S5 


P*T I 


a 


»)C*1 a I '°I®S J 

OTSlf I Ql^erlU 'W i f <MW> AM I 
W-« R<W c t : 






qffi : CTWtCTT BD BP = d «Wf 

C^C5"f^ I 

: P Zx *flBT 

ZDPM W-i I 

<JW vs : 5 C<PT3 <K3 a ifl?' 7fsj|^T 

Ro ^3t>M PM 

C R'VJC'O w ^ I 
<ltt8: B'QC 

WUt:* TRI?r, C ZDPC = ZPCA 

C*F|*r V5T8<M GNKtf BD <7? A 

i abc -% Qi^sr i 

- > * - * 

: 

ZAPC = ZACP :. AP = AC 

.'. AB - AC = AB - AP = d 

zapc = zacp = Zx 

, vStbVsj] stf^-b’JT-io'JT 







ZAPC + ZACP = Zx ^ 

= ZCAD = ZCAB «£BT I 
.-. ZA = ZCAB = Zx 
:. ABC -t *1 Ql^&f I 

*P®tt*fT8 

Ql^teMl W^JT ^ 'Sjfil JfWSf ^ I «WH <M0» AW I 




Qi^cem h , ^Pfer «*fir *wfit z* OT«?iT«ifc*i Qi^rfU 

TOC's ^ I 
'Ol'wpt'W t^sH : 

m i : MWIHI BE «SRT B f^jtfs Zx ZEBP WH «*R I 

B fret's BE fi* «*fir BQ ^ «WH «*R I 
qffvs : 50 <?IFP Rl^flewl h ‘fljTTRR BM «WT C4CU A$ I 

*JW8: M fact's BE MN GNT «I*M <Pft ^IT BP OP A | 

*rw<f : a R*^w c^^'swm d *«bt to w 1 ? i $ be 

OP D 1<r*ipa C^T^EJT I 

W'b: BE <$OP BD = DC ^ 0P!$ I 
<Wl! ABC -t tST§W I 

Wf : 4D(^rM^#^ A C$OP BC Z3 'Q*® AZ 

MV <3 BE ^Wf 'm.MB'QAZ ®*«|$ BE 4«T «•&»!* I 

.-. MB = AZ = h= ^WT 
BD = DC :. D BC 


iBtbvsi] 


br\S 


AD = d = TO W5JT, BC ^ Tl 
TOT, Z/LBC = Zx= CTH I 

/. Z5C -t Rl^Sf I 

w : Zx 4?rTOf^TOTO^<?TO T ^1si^^iT<7jreTOi 


SiteH i i %§cem ^rt 5 (Tf.f^r., ^r c^H 
Ql^n? '8|'B<M <wtv» *M I 


60° w TO ^ 7 OT.fir. i 


^raWK : <w?rr <TO BC = 5 OT.fir. to ^ ^ 

AB + AC = 7 OT.fir, ^ ZABC = 60° I 
AABC TO^TTO^^I 
«WC«M : 

^ i : MC4IMI #*& 5X (TO* BC = 5 OT.Pl. C^t5 

13 ft 

m \ : ZXBY = 60° 

«fT*tvO : BY *ftr BD =1 OT.fir. I 

*lT 9 t 8 : C,D 

<lT 9 t <t : CD (Mr *1#^ TJt BD C* A fafVS 

<sr ttoi 

qT'tfc : z,c ctw ^ c®T Z5C -$ %% %§®r i 
OTfi> : (TTC^ AL,CD uq*T®^%l$^ 


Y 



fi>ar 


.-. AD = AC 

TO®T BD = BA + AD = BA + AC =7 OT.Pr. I 


^TO*t * : Q^oem 7.5 (PT.fsr. C^M 45° <WTO^^T<TO2.5 OT.Pr<W?lT 

TO I OKprlU «I*M <MOo ^ I 

Mrfr : (w^rt^TO^r bc = 7.5 ot.Pt., to^^tto' ab-ac ac-ab = 2.5 

OT.Pr. <^FH 45 ° I Ql^rfD «ilw I 



(0 AB-AC =2.5 OT.fa ^ TOOTST qN ^ . 



VBUjVffliJ SjfeHo 


b-8 


i I MWIMI BX BC = 7.5 C4tU I 
*1 ZYBC =45° I 

vs I BY ^f“ff C$UF BD = 2.5 C^T.f^T wd> I 
8 I C,D CTW^itl 

<t I CD v^'Q^ RS BY C* A R^tfo C^T^I 

fel A,C 

^C®r ABC -t Qlt'er I 

(ii) AC -AB =2.5 OT.fir. «TCST W I 


ii Ri^tosj *iR^l ill «aw^Rr^wi3| <?mw wef i Qi^FD w i 

* I Oftiptol 5C = 4.6 OT.fir, Zfl = 45° « AB + CA = 8.2 CT.fr CT'GTJMtS I 13^ 

vs I Ql^OBfH 3.5 CT.fr, TO ^ «flW. 'srf^psR* Wr 5.5 CT.fr OTWIT 

I ^l<>tts *14 I 

81 AABC 43 2?C = 4.5 CT.fr, Z5 = 45° Z5-ZC = 2.5CT.fr WTIT TOl 

ft I AABC 43 *lR^frl 12 CT.fr, Z5 = 60° <44*. ZC = 45° OTS?|T TO I A/45C fl> 

<S|TO>*C4I 





®fct>vsi| *fRa 


\r<t 


AqB $fD RR# R**^ liw. pq RR# i 4'5K ^<pIU <mw $,c<i nt a q b 

totonm^^c 5 ^ pq 
qm : a,b cnm^R 

*rr*u : ab cd <wn^R 

*fnvs : cd c&srn pq c?j*itFF 

#*8 : 0 C*F OA ^T OB to 'fi|R*vs ABMN ^^tos^fll ntRPk^JI 

» : cd c^rr ab cd <3^<?rc*pte#to Aqb <$up i 

^•^IW , O R'*!# CD Q PQ ^ 'Q*|jT 'S|<R(V 8 | 'sflnBT, OA Q OB O W ^ 

OA ^T OB nito to ^ ^ft<p^ -^g# A'QB to to ^ ^ O PQ (M 

.-. O OA nt OB to ®|R*V8 to?T^J I 


^**1IKJ -'b 

*m # $05 RR# totonfen 

A'QB to# to 4<R r 4^*# to# CMra t^I I ^-SK 
^<pfI5 <piic\s ^c<l # A'QB R^Rmj #?I ‘*W#3"^Tt 7 fR r 

W£«M : 

i I A'QB cnm^R 

*1 AqBC^ <?F% ^ r ^^T : ?mf^to AB 4?T #3¥ 

often ^bt : fsm «flRr i iw «nci3r ^tn 13 ^# »W' w m w 

p toc^» meBr ^ssw ^"‘tow Q tops 

«i p pa ^itoto abc <pR i 

8 I Q <& C^g ^ QA : ?nto to ABD ^5 ^R^s 

^piti ^ftpr abc q abd ^R?r siwu^iES toR ^ i 



D 


Rg 


2 W : PA — PB — r 

:. P C* C*F$ PA ^ PB to ^ftos ABC fS A qB to to 
PA = r ^?T I 

QA = QB = r 

Q QA # QB ^ to ^R jas ABD A'QB toto#5T I'WmtoiQ/i = r I 

.-. ABC Q ABD ^5 ij^fiR SR>f&§ $Rt# ^3 1 



iStbVo*] S|f«te 


~ 5 J 3 tj| 

Riffifr fa*tW> ~rf ^QT (TPtWt 1^PH> f^, 

^mm\ 

^r ^#, ^s<t c^g c,p $ ^s?r «•& «nRoe 

Q £ -^SiT <1%^ <£t*rfb Rffi# I 

«S^t fB Wflo ^It & P R^W*^ 

^bt ^ q f^to^mn 

‘fMb : P,g CTW^&I 
Tiff* : PQ i£RT«r3ft*IW AB 'sftR* 
qffvs : C,P (TIW^R 

«tn 8 : ^© CP bt*i IM ab c$ o R'gps c^r^or 

•fW <f : 'O' OP <*RT -WH «JHtf ftBT^lfaTO PgP-$$f«t^^5l 

W : 0,Q Cnffi^ I AB C^fW^t OB GNW PQ 
.-. OP = OQ 

^®?TK o c^<?pg^ op g 

^iftfcr p R'gffr ^5ir c<w«w Gpn?r sgsr «mRc© ^ p R'g^r^sjr^^f^© 

p R^c^s ^swftf^s i ^TK^fSW P R»«jpo ~rf TOST I 

o c^c^pg^ op ta «il'fc»e i 

*I"I|HJ V 

»qyr ^5 ^5^r Wtfs ^BI Tit R#$" ->M*IM'<ltW Rffi# R*gOs ’■rf ^Bt ^ ONI* 
^f^: C^fM R'gf^BT TJHI I 

■s^T!#, AB ^®T(^fT^ A AB GWRT^ftJ^; P 4^1 

^fD «ie'p*i apse's ^c<; tjT AB A R^c's ^*K <ks P R^ Rc?i ^Tt?f I 


B 

ftar 







«WWI *1*1^ : 

: AB «JBT'8«lsr A AC 

*1*1* : P,A (7TM TO qo ^S5T^#| 

qff'O : QO W AC CSN1W O top© C^TTOI 

*rf*f 8 : o c^fc^to oa to ^alU qo cto^ r R*gp© c^itoi 

^ITO ^PP$Sf^^JI 

W : 0,P CTM^&I OQ «SST'S*l3r O R^ajU «mR(V 6 I 

.-. oa = OP 

:. O C^FC^TO OA <JJM< to ^it&F'a ^5 P R^to^l 

*ttm oa cto a gi^R-g^© ab «OT's*isr ao ®r^i 

.-. AB GPWfercw A R*tjf,V8 wrf ^BT | 

.-. o c^fc^to oa to ^R*vs to?r i 

tom : <?K3^^sf& ftto ctof Rto R-go© m* to, ^©*m, £ <m# Rto top© to?F$r 
to* »i>iwitH «itro i ^©^ tofc cro to# top© ^ to 4$ ^53 

to i 'srmr £ cto; to# to « to# to, Sto$ ^5^ gRto «to sitro R*rfer 

i 

^bito « «j*ito© mu® cuhtotow to i 

^tW i i 2 <?r.Rr, to# ^s?r c$fp 5 <?r.Rr, ^sr cror 
g?ry tor^i 

rnmr : 2 c^r.fsr. m*Rto# ^s?r c^g o <*** to# p c*^ o 

R'gs 5 C^T.Rt I P R'g; S'® ^CQ ‘ 3as 1*fa '»l'»P*i ti4 

tor <Mtt© TO I 

*Wi : OP CSPTO falfa© <FR I *#, falfa© R«^ M . 

«TW * : M -C* C*F$ TO OM TOltf to fS ^llfc # 0 

Q R topsC^TTOI 

«rWvo : p,q w p,r cm <fR i ^©tro pg «aw pp-$to?rtoFi 

4#T, PQ « PP «lfolWTO *n$, Pg = PP = 4 • 6 C^T.fsr. 

^tW : 

b i <t (rg.f^r. , 12 (rg.f^r. 'Q 13 OT.fir'*n&to# 4 ^f# top** m^s ^®Fg to tor w i 

* i c^r.fsr. , «\ c^r.fsr. m*. c^r.fsr. <I*RR# tows w to *sbt TO itf tor 

^p?r i 







Mr 


iStVaj) Sjfefc 





X = 60° Zx 

30° «. 60° 

*r. 120° ^r. 180° 

i m w i wi ^ toi Qi^r «wh wt m n i 

ii 

iii ^raawh R*^w ^irr i 

i « ii ii « iii 

» ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

«t. i « in ^r. i, ii 'Q in 

\sl WfWT T3j$fl> C^H « ^icw R<#a ms (WUT «I1^, R|^erfi5 Ufa I 

si c^twr wMuciM «nw « ^ otqtit Ri^lE ^ i 

ffl ^Pr, %8Wtt « ^ WINCIM ^piR? OTQTIt ^ i 

«i ^Pr, farrew « wtw ^ ct*sht Ri^fD ^ i 
s 1 »i»iwl3l Ql^oem qfafcet « «r»Rr ^ ^ went TO, Rr§effD I 

VI ^ftl WJ| Wtt, torar Q^SrlTJ^I 

^i ^rowtf R^ ckm « i|v8^Bf « ^ <n^ ' 5 ®?r otwit R^ erffc ^ i 

bo I <flTR <s\^ ^5 ^ <£® (^TM f^o ^ 

iii W ^ ^Tl 4<Ff& f^Ca ^SW WlWT 

i*i «flT5pr w*r ^sr ^it <srasfc ^bubniw c^twr t^jpa ^ ^sw twwiCTt 

RPWJ R^w -**\4 4>w i 
ioi fe;j fe;j 

i8 I O Wfc|RPrq> C^tWT ^3<T AB ^OT— ««BT P MWlWl R^l P ^TOST Wt CD 

<MW> *M I C*H CP 2 = AP ■ PB *JTI 

i<?. Qj^Wfi ^Pr 5 OT.fir. ^ Mi 6 ctA i 

f^SffDjl ^ ^JM< f^ ^ I 

^c'Q^ ^f^t( wH Q Res ?mr i 






wur R*far?r ^ me i cw srf^fe 200 'em mR?r <p«wfi5 Rte (*m-. 

'q 400 'em nu® <k*w 1D *&tf> (me-. fafR 1 1500 'em *m mn 4$ 

*tm 200 s + 400J) = 1500 

rt, 2s+4j) = 15 ^ "iiicfo! r*?ijt 1 

2s + 4P = 15 4R*fe Titwf OWIPT s « J) WFo Rtfrl W &WC4 s « P flblWH 4UIC*. RT 

<?*im 'sw® sift* ^PH» rr mrt$ ^ifwtjf w 1 «a^r rrtrr >mc<£ rtr-rir < 3 % 
m«rrr?r cm? f*m%r - 

> Rfm! 6 ! (ax 2 +bx + c = o)mT*rR miffs *II3IW I 

> R%mt fi>f^ miffs miffi 1 

> ^pr f^e rrtrr mis© mrcR 1 

> ^#t?r *15)4*1 mwt miffs miffi 1 

> >jb$\i\ >i»il<M s t RRT*IR miffs <vm 1 

> ^ t>*icmi ^mn^o « ftm cstfe rrtrr miffs mm 1 

> RUMfelfc* rwjiw ^ wmi ^miFs « ftms sm*r msi rrtrr miffs mm 1 

> (R^#wRWwfl^>i^ 4 >?i , -r(ax 2 + bx + c = 0) rrtrr ^8 mm 1 

(HTW f^VIIVft »1^)^ e 1 'Q^T^Rt*^ 

RIPWT Wtft, F1OT OT "SIR RT RR’pmT ^RI ?#mmR ^5?T mF * mi, £ "SIR RT RR’jmft 

^fNm e i?r%r4r^ff (Root) £ rrrt iiM«jt*ii«i mit R^mHfclmR mr 1 

rrr-rrr < 3% site wcmi ^rrfs « RfRmt w^ww ^rrfs « ttms Rfwt 

^ 1r*r 'sitpw mrr 1 R^mm* ^flcnr r^ijt mR, ax 2 +Z>x+c = 0 

^.mm tost weft ^ rrtrr rjrt rir i rr RtffiRtmm w®r ^mm 
fm^m rrt rnr r 1 (R *rj mwiwi smR ftm^© >i51miffi?r r*ihic*m wrt f^rf^o rjr^m 

<Pfl] ^ I 

«WB^T -MtwPl'8 R^mifflil ^rM^t ax 2 +bx + c = 0. ^flAc^^Wa^ol 

'5rrsraT%1^0 >l5l^ e lfDi) RRlRRR#, 

ax 2 + 6x + c = 0 

RT, aV + aZ?x + ac = 0 Nw a W^mST] 
mfr- i ^ , $t&mr «lf*fe- bR- i or 



SjfeHa 




^T, (ax) 2 +2 (ax)— + 


f 6 l 

2 


2 

f b) 

.2; 

" 

^2; 

+ ac = 0 

ax + — 

l 2 J 


2 b 2 

= ac 

4 






fcV l2 


ax+— 




b -4ac 


J 


b .^b 2 -4ac 
^T, ax + — = ± 

2 2 


. b yjb 2 -4 ac 

^T, ax = — ± 

2 2 


^T, x = 


— b±^b 2 —4 ac 


2 a 


(i) 


x, = 


(hi) 


TOW, X •fl'SHt C*W 4RR MH >$fl> ^ 

-b + Jb 2 -4ac .... ^ -b-\b 2 -4ac 

(h) <4<R x, = 

2a 2 2a 

(i) ^ >i5)^<ic e r b 2 - 4ac <& >i5l^i«in^ yinttM *w«i 

Ph>I*K<M 'amflWW Rv||v* q*W < s 

(i) b 2 -4ac>0 vmw 4l«J4, «I»1»IM « ^fFT^I 

(ii) b 2 - 4ac > 0 ft? <J*M ^TT^C®r ->151^1^ *M I 

t t 

(iii) b 2 - 4 ac = 0 ^FT ywil 4I4M « *1?P 0S ’W *WM I W x = 


2a 2a 


(iv) b 2 - 4 ac < 0 ’WspF ^ <jng«j ^ i 


I x 2 - 5x + 6 = 0 <«w*wWHTOl 

»P(»|R : ax 2 + &x + c = 0 >|Si)4*C e l?r n& ^Ht TOST W H'enMfer a = 1, b = -5 ^ c = 6. 
TOW ^4>iMfi5il *WWW 

_ -(-5)±^(-5y -4.1.6 _ 5± V25-24 _ 5± VT 

2.1 

5+15+1 5-1 
2 " 2 ’ 2 

Xj = 3, x 2 = 2 . 


2 


2 





Jib 


* I x 2 - 6x + 9 = 0 <fl?r ^ST I 

?TCT*rR : ax 2 +bx + c = 0 ^ ^RT TO3T 4W3I ’tt'QTTt TOT a = 1 , 6 = -6 ^ c = 9 . 



2.1 2 2 


' 5 P^K = 3, x 2 — 3 . 


SllAsfl vs I ?RT*rR ^ST 8 x 2 -2x -2 = 0 



x t =1 + V3, x 2 =1-V3 . 


4«rKR ®r¥% pi, Rrcm ^woisr x 2 - 2* - 1 rt c*n?re 

sm RRT*TR RRtf w I 


8 I RRT*TRR5?T 8 3-4x-x 2 = 0 




R*1®f : $*fcsBT (ii) 'Q (iii) *R RfttCTT ax 2 +bx + c = 0 Rftwt x, dRR x 2 t^RR 'frfa RRI 

(f)b - 0 , (h)c = 0 ($ii)b = c = 0 (i’v)a = 1 (v)a = 1 , b = c = 2p 











*raT*MW 8 


> 1 

2 x + 9 x + 9 — 0 

*1 

3 - 4 x- 2 x 2 = 0 

VS 1 

4 ^ 

1 

1 

SJ 

II 

0 

8 1 

2 x 2 - 5 x - 1 = 0 

<t 1 

3 x 2 + lx + 1 = 0 

vbl 

2 - 3 x 2 + 9 x = 0 

a 1 

x 2 - 8 x + 1 6 = 0 

\r 1 

2 x 2 + 7 x — 1 = 0 

cj> 1 

7 x- 2 - 3 x 2 =0 


I Tg®rt^ ^Pi'o *i»i)<wH 

^#^ c t mc4h ^fr -H'wPi'o aiPr airor ^ ^ ^fr ^r ^itwr tout ^mr i 
^twt ^)T*lH ^BT OT TOST 1ft w ^RT *rc*J]P!t ^*T »)5l<M 6 irDC4 ^ ^ | 4 
*J*JW?r ^*r (Extraneous) I »pmR'o qSfl-wH ?raT*lH sfelrr 8IW ^TjjPlT aro 

-spr fa wut after tost c^it *rwi?t 1 aitem asr ot *w ^ afterra^ l^t aast 

^ca sm afaRrcaa ^a i to aroiasfir caear w i 


teW: p = 


X + 16 


*rc?r 


x + 16 


+ 


x + 16 _ 25 
x 12 



Wl 


§Wi I aataRW : V8x + 9-V2x + 15 = V2x-6 

aWT: V8x + 9 -V2x + 15 =a/2x- 6 
at , V 2x + 15 + V 2x — 6 = "V8x + 9 
at, 2x + 15 + 2x-6 + 2->/2x + 15->/2x — 6 = 8x + 9 [a*f ^GT] 
at, V2 x+T5V2x--6 = 2 x 
at, (2 x + 15X2x-6)=4x 2 [*pai?r^^Bn 

at, 4x 2 +18x-90 = 4x 2 
at, 1 8x = 90 
.'. x = 5 

^ after : x = 5 ^a.atete = V49 - V25 =7-5 = 2 = V 4 =2 

.-. fatfaaarara x = 5 . 


aaTaRW : ^!2x + S-2^fx + 5+2 = 0 

^#f: yj2x + S=2ylx + 5-2 

aT, 2x + 8 = 4(x + 5)+ 4 - 8Vx + 5 

at, 8 a/* + 5 = 4x + 20 + 4-2x-8 [^W] 

af , 8 V x + 5 = 2x + 1 6 = 2(x + 8) 

af, 4>/x + 5 = x + 8 

aT, 16 (jc + 5)= jc 2 + 16x + 64 [a^TO] 

at, 16 = x 2 

.’. x = ±Vl6 = +4 




Stbvsd *tf*te 


: x = 4 Vl6-2V9 + 2 = 4-2x3 + 2 = 0 = '®H s 1 , ¥ 

x = -4 = V-8 + 8-2V-4 + 5+2 = 0-2xl + 2 = 0 = '^m' 

x = 4, -4 . 

^wtvnl ^PlWK^jr : V2x + 9-Vx-4 = Vx + l 
: V2x + 9 -yjx-4 = yjx + l 
<1T, 2x + 9 + x-4-2-n/2x + 9.Vx- 4 =x + l 
2x +4 — 2 V 2x + 9 ."V x — 4 = 0 
V 2 jc + 9 -V jc — 4 = x + 2 

(2jc + 9)(jc - 4) = jc 2 + 4jc + 4 
^t, 2x 2 + x - 36 = x 2 + 4x + 4 
<1T, x 2 -3x-40 = 0 
^T, (jc — 8)(jc + 5)= 0 
/. x = 8 WW -5 

: x =8 = 5-2=3 =3 

x = S ^1 

x = -5 iW, *l5l4HC*l x = -5 <RfW *WtW ^fT life's TO 

.*. ftcfa x = 8 

$*ftTO c t 8 I : ^(x - l)(x - 2)+^](x - 3)(x - 4) = V2 

Wf! <J(x - l)(x - 2)+ 7(x - 3)(x - 4) = V 2 

^T, V x 2 — 3x + 2 — V 2 = — ■ \J x 2 — 7x + 12 

x 2 - 3x + 2 - 2 V 2 V x 2 - 3x + 2 + 2 = x 2 - 7x + 12 <p«i] 

V 2x 2 - 6x + 4 = 2x - 4 
^r, 2x 2 - 6x + 4 = (2x - 4)P = 4x 2 - 16x + 16 

<!T, x 2 - 5x + 6 = 0 
(x-2)(x-3)=0 
x = 2 x = 3. 

: x = 2 = V2 

x = 3 ^?r, = V 2 = 

.-. x = 2, 3 

•iWMtfl : V x 2 -6x + 15-Vjc 2 -6x + 13 =VT0-V8 

-Jx 2 -6x + 15 -V^ 2 -6x + 13 = Vl0-V8 
x 2 - 6x + 13 = ^ ^55C°1 2tW ^C<5 

■sly + 2-.Jy =Vl0-V8 



h8 


fefcVOtfl 9|fc^o 


^T, ^y + 2 + -s/8 = yfy + VlO 

at, ^ + 2 + 8 + 2*J$y + 16 = y + 10 + 2y/l0y [a^fa^] 

at, yJSy + 16 = JlOy 
at, 8^ + 16 = 10^ [a*fa*ta] 
at, 2y = 16 at, ;y = 8 
at, jc 2 — 6jc + 13 = 8 [y 4aata ata] 
at, jc 2 — 6jc + 5 = 0 (x - l)(;c - 5)= 0 
.-. x=i *m5. 

: x = \ ^a.arsm = V 10 -V 8 
* = 5 ^ataaa^Vio-Vs = 

.*. fttfa aatata x = 1, 5 

^ 11 * 

\5iksH b 1 aatataasa : (1 + atJ 5 + (i-;c)3 = 2 3 

(l+x^+(l-x^ = 2 3 

=> 1 + x + 1 - x + 3(l + x)i (l - x)i |(l + jc)s + (l - jc)j I = 2 [aa asca] 
at, 2 + 3(l + ;c)^(l-;c)h 3 =2 

at, 3.2 3 (l + ^.(l-^ =0 

at, (l + jc)j (l - jc)b =0 

at, ( 1 + jcX 1 — ^)= 0 htaiaaaara] 

x = 1 ^ x = -\ Scat aasr 1 

.-. faefaaatata * = ±i 


^^1*1^1 <t A 


aatata^a : 

i I yj x — 4 + 2 = yj X ~h 12 
^1 Vl I jc — 6 = ->/4jc + 5 -yfx- 1 
I yj2x + 7 + y/3x — 18 = yjlx + 1 
81 yJx + 4 +yjx + ll = yjSx + 9 

<t I Vl - 6 = V 4x + 5 + y/x — 1 

I V* 2 + 4jc-4 + V* 2 + 4jc — 10 =6 


<\ I 
V I 

h I 

io I 


■Jx^-6x + 9 - yfx^-6xi-6 = 1 
V 2x 2 + 5x - 2 - yj 2x 2 + 5jc - 9 — 1 


f 2x > 

U-i> 




+ 5. 




jc - 1 
2x 


\ 


= 13 


J 


f 




x-l 
3x + 2 


\ 


+ 2 . 


( 3x + 2^ 


J 


V 


x — 1 


= 3 


J 





b<t 


(t-V ^t)<P (Indicial Equation) 

ot ^Brc*r w i 

2' = 8, 16' = 4 X+1 . 2' +1 - 2' - 8 = 0 (^HlW x WFs WF | ^pp 

^%5?H 7Wf*lET Wtfa -qbC-W l^rf^s £l|il$ <imlsl WT ^?T8 


a > 0, a * 1 ^ra x =a m ^r#’a cwr#t x = m ^ri 
' 3 T??IXl^ Wf ^?T I 


^TW: b I 4096 <& - ,2, 4, 8, 16, 2 4l , V4 «4?T 8W*r W I 
*1 729 (^ 3,9,27,16,^9 


« I 


64 

729 


C^— 9 1— tflBT 2fat*f ^*?T I 


i I W 8 2 1+7 = 4' +2 
-WUH * 2' +7 = 4' +2 

2 1+7 = (2 2 ) c+2 

^T, 2' +7 =2 2x+4 

.'. x + 7 = 2x + 4 
^t, x = 3 

.-. x = 3. 

twwetw g 3.27' =9* +4 
^t*(H8 3.27' =9' +4 

3.(3 3 ) X =(3 2 ) X+4 

^T, 3.3 3 ' =3 2( ' +4) 

^T, 3 3 ' +1 = 3 2 ' +s 

.’. 3x + 1 = 2x + 8 
^r, x = 7 

.•.f^Ffa^rWT x = 7 


vs | 8 3 mx ~ I = 3a mx ~ 2 , (a > 0, a * 3, 

8 3 mx ~' = 3a mx ~ 1 


m 


i mx-l 


^t, 


= 3a mx ~' [&5?r 3 WR ^GT] 


^r, 3 

^T, 


mx-2 _ mx-2 

= a 


/ \ mx-2 

' a ' 




/ \0 
f a ' 


13 ; 

^1, mx-2 = 0 
^1, mx = 2 






iSlfrVSj) 5|f=^S 


^r, *=— 

m 

2 

Wf?r mm x =— 


8 I mm ~^ : 2 3x ~ s . a x ~ 2 = 2 x ~ 3 .2a l ~ x , (a> 0 
mm : 2 3x ~ 5 . a x ~ 2 = 2 x ~ 3 .2a'- x 


„X-Z n X -3 r) 1 

a _ 2 .2 

’ ~^ x ~^2 3x=3 
^1, a 2x ~ 3 = 2~ lx+3 


a 


jc- 2 - 1 +jc /■> jc- 3 + 1 - 3 jc +5 


= 2 


^r, a 2x ~ 3 = 2- (2jc - 3 ) 


a 


2x-3 


2 x -3 /■% 2 x -3 1 

, a .2 =1 


i 2 jc -3 


^T, (2a)?* 3 = 1 = (2a]P 


2jc - 3 = 0 2x = 3 ^T, jc = — 

2 

toto srawH' x — — 

2 

<? I mm rn 8 a~ x (a x +b~ x )= 


mmi a~ x \^ x +b~ x )=l -\ — j 

a b 


a 2 b 2 +1 


2 1.2 




^T, <T Jc .a JC +<T Jc .r JC =l + 

^T, 1 + (ai)"* = 1 + ( aby 2 

^f, (aZ>)"* = (aZ))" 2 

-jc = -2 
x = 2 

x = 2 

s y 

mmt 3 x+s =3 x+3 +— 

3 

^r, 3*.3 S =3*3 3 +- 

3 

^T, 3*.3 6 -3*.3 4 =8 PW 
^r, 3'.3 4 ^ 2 -l)= 8 
^r, 3* +4 .8 = 8 
^T, 3* +4 =1 = 3° 

x + 4 = 0 , x — — 4 


2 1_2 


aTb 


8 

+ - 
3 


(a>0,b>0 4*&ab* 1) 



VS&VOJ) 




.•.■f^r^PlWsT x — —4 

^Wr*f *\ i § 3 2 * -2 -5.3* -2 -66 = o 

* 3 2x ~ 2 - 5.3 X ~ 2 - 66 = 0 
3 2x 5 

^t, -.3" -66 = 0 

9 9 

^t, 3 2x —5.3 X -594 = 0 [&5?r W9 
"4T, a 2 -5a-594 = 0 (3* =a *TC30 
^t, a 2 -27a + 22a-594 = 0 
^T, (a - 27%* + 22)= 0 

a * -22, c < p*i*il a = 3 X >0 ^osik a + 22*0 
a — 27 = 0 
^T, 3* =27 = 3 3 
x = 3 

M?r^lT<kT x = 3 

$*11^1*1*1 8 a 2 * -(a 3 + a)*** -1 + a 2 = 0(a > 0, a * l) 

8 a 2x -(a 3 + a)®* -1 + a 2 = 0 
"4T, a 2 * -a(a 2 +l)a\a - ' +a 2 = 0 

a 2 * -(a 2 + i)a x + a 2 =0 

p 2 -(a 2 +1 )/? + a 2 = 0 (a 1 = p *^) 

^t, p 2 -a 2 p-p + a 2 =0 
^T» (p-l)(/>-a 2 ) = 0 

p = 1 p = a 2 

^t, a x =\ = a° ^ a x =a 2 
x = 0 x = 2 

x = 0, 2 






b 1 

3^ =81 

4 1 

*1 

5 3 * -7 = 3 3x ~ 7 

« 1 

2 X ~ 4 = 4a x ~ 6 , (a>0,a*2) 

VI 

8 1 

(■ST =(Vs r 5 

& 1 


(vif 7 =(y64) 2 ” 7 

o3x-4 2x-5 

bo 1 

bb 1 

fel 

=o 2 ' 5 (o>0) 

b*l 


^iT-ivs, tetb^f] ^tf^-Si'ST-bo'ST 


c3jc-5 l2 jc-6 

— — ^ — = a 2x ~ 6 (a > 0, b > 0, 5b * a ) 

4 X+2 = 2 2x+1 +14 

5* + 5 2 ~ x = 26 
3^* - 4.3^*) + 1 = 0 
4 l+x +4 l ~ x =10 



x+2 




Stfefco 


«bV 


£•8 1 ^ o»i<pRPl^ R’ql'o 

^ b*HkRM> 4^© ^tWt ^p|<it 4^#© 'Q %TFs ^iflWt *tfa© C®rlCi>?l 

?raT*jH f¥k *Nfc ^m-irn ca% #tos ^tm^t tot i «*wct' ^ %F© ^ifwt 

mm "tfo© cwn^ '3Tsrr«rr s T ^itc^n tot^fiti 

fcqflj ot, w x « >> ^?r (x,>>)= (a, 6) «5^r OTtdJsr <*rasfiT wr ^ 

$fi5w> X ^ a y b ^rc?r mnz ^©?r ^pih ^ i 


_ i i 

^Wti i ' 3 Tsrr*rr s T § x+—=~, 

y 2 





1 

x -\ — 

y 





(ii) (A lOT, xy + 1 = 3x... (»•) 


a 

(zzz) 'Q (zv) — y = 3x ^f, ^ = 2x 




1 I 


2 

./TT3T M i -I /!’ 


\ 


2x 2 +l = 3x ^f, 2x 2 -3x + l = 0 
^r, (x - i)(2x - 1)= o .-. x=i ^<rf 1 



2 

(v) x = 1, y = 2 x = — , y = 1 

2 


.-. 'R^il *raT*rR (x,j>)=(l,2) 



J 


$<WUl WWW8 x 2 =3x + 6y,xy = 5x + 4y 

^iWT: x 2 = 3x + 6y (z) 

xy = 5x + 4y... (") 

(i)«CT (ii) Ruin <kji, x(x - y)= -2(x - y) 

^t, x(x-j>)+2(x-_y)= 0 

^t, (x-_y)(x + 2)= 0 :.x = y (zzz) 

^f, x = —2 (z'v) 



StfcVffl*! Sjfefto 


(iii) « (0 C^^ETf ’fit, y 2 = 9 y "4f, y(y- 9)= 0 :.y = 0 ^Kf 9 
(m) flW, j; = 0 x = 0 y = 9, x = 9 

sftTO (iv) 'Q (i) C^TOff *llt, x = -2 TO* 4 = -6 +6y ^f, 6y=10 ^f, y = - 


:. (x,y)= (o, o), (9, 9), -2, - 

V 

vs | ^TTOK W o x 2 + y 2 = 61, xy = -30 

*1TOH : x 2 +/ =61 (0 

xy = -30 (») 

(ii) C* 2 TOT tjt ^BT (i) CTlCTftBlW^SBr^1TO*nt, (x-y) 
^T, jc-,y = ±ll (iii) 

(ii) <& 2 TOTtfT^BT (i) TO CTO tow ’fit (* + y) 2 =1 

^T, jc + ^ = ±11 (iv) 

(iii) 'Q (iv) 


= 121 


x + y = 1 
jc-,y = -ll 


64 


x + y = - 1 
jc-.y = ll 


, + ^ = l| ( x + y = l 1 ( * + (m 

x-y = llj v/ x -7 = -llj v ’ x-y = llj ' 

^TTOt'r^ra' ’fit, 

(v) C 9 !^ 5 , x = 6, y = -5; (vi) x = -5, y = 6 
(vii) C 9 ^, x = 5, y = -6 (viii) x = -6, y = 5 
/. TfTOH (x, y) = (6, - 5), (- 5, 6), (5, - 6), (- 6, 5) 

5ita*H 8 I W § x 2 -2xy + %y 2 -%,3xy-2y 2 -4 

^WT8 x 2 -2xy + %y 2 =8 (i) 

3xy-2y 2 =4 (ii) 

(i) TO*(ii) Ott^^M’flt, 

x -2xy + Sy = 2 -2xy + Sy 2 = 6xy-4/ 

3xy-2y 2 1 

^T, x 2 -8xy + 12y 2 =0 

^f, x 2 - 6 xy + 2 xy + 12 y 2 = 0 

^f, (x - 6y) (x - 2y)= 0 x = 6 y (iii) 

^ftf x = 2 y (iv) 

(iii) C 9 ^ jc vWTO (ii) 4 ’fit, 

3.6y.y-2y 2 =4 ^T, 16/ =4 ^T, y 2 =- ^T, y = ±- 

4 2 


(vii), 


x + y = - 1 
x — y = -11 


(viii) 


= — ^T, x 2 - 2 xy + 8 y 2 = 6 xy - 4 y 



iBtbVoil Sjfefto 


ioo 


(iii) CsfCT 5 ', x = 6x 




^Tt^1?T (iv) X (ii) 


3.2y.y-2y 2 =4 
^t, 4 y 2 = 4 



K,y = ±l 


(iv) x = 2x(±l)=±2 



rtrtWRrt'ff * ^-^-+— — — = — , x 2 +y 2 =90 

x-y x+y 2 

^ mhj£±Z+ £- Z= 5 (j) 

x-y x+y 2 

x 2 +y 2 = 90 (ii) 

(i) c^^rmr’ttt, 

t±zl±tzzl = l 

(x + jX^-^) 2 



.-. 2 2 x90 2 = - [(zz) x 2 +y 2 = 90 rtfafl] 

x-y 2 

x 2 -y 2 =12 (iii) 

(ii)+(iii) fart, 2 x 2 =162 

rtf, x 2 =81 
rtf, x = ±9 

(ii)-(iii) fart, 2y 2 = 1 8 

^t, y 2 =9 
^t, y = ± 3 

••• fa%^m (x, y)= (9,3) (9, -3) (-9, 3) (-9, -3) 
^l«f : 











^ 3 T 8 

il (2 jc + 3Xv-1)=14, (jc - 3)(y - 2)= 1 
^1 (x - 2)(y - 1)= 3, (x + 2)(2>>-5)=15 
« I x 2 = lx + 6 y, y 2 = ly + 6x 
8 I x 2 = 73x + 2 y, y 2 =3 y + 2x 
4 4 

<t I x+— = \,y + — = 25 

y x 

„ 4 5 

'b I _y + 3 = — , x-4 = — 

x 3y 


S I xy-x 2 =1, >> 2 -xy = 2 

b-l x 2 -xy = 14, >> 2 + xy = 60 

&l x 2 +y 2 -25, xy = 12 

. , x + y x-y 10 2 2 

io I — + — = — ,x -y 

x-y x+y 3 



ii I x 2 + xy + y 2 =3, x 2 -xy + y 2 =7 


I 2x + 3 xy + y — 20, 5x + 4 y — 41 


(t.(t fill's <iml*i 

<rBRT 4J4*M w iw Bn 4r)4c*w ^ »w>un '3Tsjr*rr^T wr i 

c*i wwi ?#r x y ^ mwimi afto 

^fipisr wui* ^ ^!wt *i^r w 

cwidsr ' 5 Rf*n 7 T w m$ ?npr x ^ 

fcfffcS*! i | <I*fcR3I<T WW 650 '44fifl»lU i $ ^ ^ w *ifo© 

323 ^r, ^fwar sirei^ <jtp- 

: MW <4d, 44 WWW lit* IW X fijtlST ^ 4l$l y fifcfcT I 


3!pIW, x 2 +;y 2 =650 (0 

^ xy = 323 (n) 


;.{ x + y) 2 = x 2 +y 2 + 2:^=650 + 646 = 1296 
(x + ^)=±Vl296 =±36 

(x — y) 2 = x 2 +;y 2 -2xy=650-646 = 4 
(x-^)=±2 


/. (x + y) = 36 (hi) 

(x-> 0=±2 0 'v) 


2x=36±2 

^x = 36±2 =lg±1 = 19 ^ 17 
2 

#1^ (hi) >>= 36-x = 17 "4T, 19. 

.-. 4^ ^fc^ww <$$$ «rfhi«r 19 fiftisr 4^www ^tp ifoiff 17 fifefcri 



iSfoVod 


ho* 


* I qliltoWUM ^ 2fc^ flspf «TC*W 10 qliltoWUM C*MW*1 600 

^pr, 

^Jt*fK : ^T^#, '6||*|'oWWM Ml= jc filter «SW quite WWW 2ft; = y filter 


Sftprcw, 2y = x+10 (0 

xy= 600 (ii) 


^iftwt (/) *lt t, y = — - — 

(ii) 4 y 4* i|H 40101 *lt§, X 0Q + X ) = eoo 

2 

2 

10x + x = 60Q ^ + 1Qjc = 120Q 

2 

^T, jc 2 +10 jc — 1200 = O^f, (jc + 40)(jc — 30)= 0 
^ sm , (jc + 40) = 0 (jc-30)= 0 

x = -40 ^T, x = 30 

.'. jc = 30 

.-. «ihi'8w&m = 30 fifsm i 


« I ^ «wRPi4J 7R«lTlFF WTOBT «W WOT ism?\ 3 , TOOlflfr *IW 18 

«w = jc «sw ^r% «w >> 


.\' 3 W*lJlfl> = 10jc+>> 


swr'i^pnor , 


1 ^± y =3 n, lQx+y=3xy 

xy 



R'o)* *holyil«i , 10 jc+j> + 18 = 10j> + jc ^T, 9 x — 9j> + 18 = 0 

^t, jc->> + 2 = 0 y = x + 2 (ii) 

*|SR4*H (0 «fl >> = jc + 2 10jc+jc + 2 = 3.jc(jc + 2) 


^t, 11 jc + 2 = 3jc^+6jc 

^t, 3 jc^-5jc- 2 = 0 ^t, 3 jc^ -6jc + jc-2 = 0 

^t, 3 jc(jc - 2) + 1(jc - 2) = 0 
^t, (jc - 2)(3jc + 1) = 0 

^WR (jc - 2) = 0 TOT (3jc + 1) = 0 ^T, 3jc = -1 


jc = 2 ^t, jc = -- 

3 

ft? TOU1* W ’t'tlfs W *ftOT ^TT I 

^5?m. jc = 2 _y = jc + 2 = 2 + 2 = 4 
.-. 24 



iStfcVsi] 


boo 


sftpHt <?•<? 

il 4»ww C«MWC«M 481 '4<lfifcW I £ «<|WUM •ifte'eilil'oWWM 

cw 240 m, <tf <n^ •rifatt w ? 

*i 13 ^ 250 i 117 , ^??ijr l^k ^ i 

vs i •flwffi «mi'8www io i mm«m « Rhim^m* 

^rlwc^w c^ppi 28 4*PiGifi ^pr, 8OT«ii«'oc'wi1ki ^j « 

^sri 

si 13^ lSi^^ijt^f^^psT 90 , ^r??ijt 13^ 13 *%^- 1 

<M «IHI'8WUM tf*M|«M 24 I W «lHl'oWWM Mj « g|^8HHr'e|U|V8WWM 

Me sr?;'5fc 9 W'?Hiasw 4f^m^R l c#r ^ c*wi<m 50 '^Ofcn i sm 
«n*i' 8 wuw Mj « w i 

*1 23 f^mc#ri 'snwc^wc^p^r 600^fffism 

^pt, t^j « ^ fStfir w i 

*\i 8 f^mc^r i c^^FDji <^zppr 48 

m , ^i?r Mt « 8 % ft 4 ?r ^sr i 

b-l ^ «wiw <flM& TODtOT «£BT «WHUM TOT TOT TOE^ «W«M 2 ^?T I ^Ulf^^r 

27 ctwtoot«i»wi -tun RR>i*i^Bri 

bl TOfl> «HTO1TO '4MIE-M *1^*11 56f^m ^^4 20 fiflJBM ^ 4Mlt-M WT Wvfl^wRPNP 

io i 10 f^mc#n 

cwto* Mj « i 

G 'b I yj b«14 RM 31^1<M t 1 ewfE - 

<3* m^RPi* totto f3tf?r *i"ic4 TOTOstf i ^ m*RM> ^pfta 

^iM^rr tot toit i 

$TOS*f i I TOTTOTO : a x+2 . a 2y+l = a 10 , a 2x .a y+l =a 9 (a * l) 

: a x+2 . a 2y+l = a'° (i) a 2x .a y+ '=a 9 (ii) 

(i) am a x+2y+3 =a l ° ^T, x + 2y + 3 = 10 ^T, x + 2y - 7 = 0 (iii) 

(ii) cm , a 2x+y+l = a 9 ^T, 2x + y + l = 9 ^T, 2x + y-S = 0 (zv) 

(iii) « (iv) C^TOtffa’I^^lW, 





io8 


x _ y _ 1 
— 16 + 7 _ — 14 + 8 _ 1 — 4 



^r, -=^ = i 

3 2 

^T, x = 3, y = 2 

t^f?r ' 3 Tsrr«rrsr (x,y)=( 3,2) 


* I WfW : 3^“' = 9* f ', 4 Jt+3j ' = 16 2ji+3 
: 3 3jk-1 = 9 x+y (/) 


5JT, 3 3 ^’ =(3 2 )*^ =3 2x+2y 


3jy — 1 = 2jc + 2jj/ 

^T, 2 jc — jy + 1 = 0 (ii) 

4 x+3y = l 6 2jc+3 (m) 

^r, 4 x+3y = (4 2 ) 2x+3 ^t, 4* +3 ' = 4 4x+6 
^t, x + 3y = 4x + 6 3x-3y + 6 = 0 

^t, x-y + 2 = 0 (zv) 

(ii) « (zv) rtW 
x _ 7 _ 1 

-2 + 1 _ I-4 _ - 2 + 1 


^t, x = \,y = 3 

(x,;v)=(l,3) 

frWfvsl : x y =y x ,x = 2y 


I x y =y x (0 x = 2 y (ii) * * 0, y * 0 

(ii) X <4* T1R (iM *tt$, (2 y) y = y 2y ^f, 2 y .y y = y 2y 
v 2y 

Z- 2 y n, y y =2 y :.y = 2 (ii) <$&, x = 4 

y y 

(x,y)=(4,2) 


SffW 8 I : x y =y 2 , y Zy = jc\ OT41PT x*\ 

: x y = y 2 (z), y 2y = x 4 (ii) 

(z) *ft$, 

(x y ) y = (y 2 ) y ^T, x yl =y 2y (z'z'z) 

(iii) « (ii) rtW 11$, x' 2 = x 4 



Sifcvoj) 


bo<? 


y 2 =4 ^T, y = ±2 

4*1*1 y = 2 ^PT (i) CKlC* ’Tit, x 1 -1} -4 ^T, x = ±2 


*<m, y = - 2 TOT, (i) ’lit, (x)~ 2 = (- 2)P = 4 




1 


1 


1 


, =4 ^T, x 2 =- ^T, x = ±- 
2 4 2 


(x,y)= (2,2), (-2, 2), 


/ 




1 -2 
2 


■\ 


y 






1 



<t I ?Rf*rt*T W : 8.2^ = 4 y , 9^.3^= — 

27 

^WT : 8.2^ = 4' (z), 9 X .3 V = — (ii) 

(i) ’lit, 2 3 .2 j?v = (if ^T, 2 3+j?v = 2 2; ' 3 + xy = 2y ( 2 Hi ) 

(ii) tfCTUt, (s 2 )*^ =-^- ^T, 3 2x+xy = 3 -3 2x + xy = -3 (zv) 

(iii) (iv) RaiM 4M ’lit, 3 2 jc = 2jy + 3 ^T, x = y - W 

(v) y ^’siR(iii) •fl^to’llt, 3-x 2 =-2x 

^T, x 2 -2x -3 = 0 ^T, (jc + l)(x — 3)= 0 


x = -1 ^*fa1 x = 3 

x = -1 (v) CM* ’Tit, y = 1; X = 3 ^PT (v) 04W ’fit, y = - 3 

(x,y)= (-1, l), (3,-3) 

?Rl*n*TW : 18y*-y 2j: =81, 3* =y 2 
: 18 y x -y 2x =81 (z) 3 Z = y 2 (ii) 

(i) C^’flt, y 2x -18/ +81 = 0 (v z -9) 2 =0 

^T, y x - 9 = 0 ^T, y x =3 2 (iii) 

(ii) Ctt* lit, (3^ =(yf ^T, 3* 2 = y 2z (zv) 

(iii) ’lit, (yx) 2 =(3 2 ) 2 ^t, y 2x = 3 4 (v) 

(iv) « (v) ’fit, 3' 2 = 3 4 .-.x 2 =4 ^1, x = ±2 

x = 2 ^PT (ii) C4FF ’fit, y 2 = 9 *J1, y = ±3 


x = -2~sm (iii) ’fit, y” 2 = 9 



(x,y)= (2, 3), 


(2.-3), 


f 


\ 


- 2 , - 

3 




y 



*F*fr-i8, vSbfeVosj 5lfS^o- S j-st— i o'ST 














i 1 

2 x +3 y =31 

*1 

3 X = 9 y 

« 1 

3 ^. 9 ^ =81 


2 X -3 y =-23 


5 x+>41 = 25 ^ 


00 

II 

:=\ 

1 

H 

<N 

8 1 

2 X . 3 > = 18 

<t l 

V4l 1 

a .a = a 

fel 

^=X 2 1 


2 2x .y = 36 


2y 3x45 20 

a .a — <2 

2x 4 1 

x = y J 

^ 1 

y x =4 

VI 

<N 

II 

fcl 

<3 

1 

00 


y 2 =2 X 


{2iy = 9 yH 


2 X =y 2 


y*l 



<M <?T<||i>WW *WQU Rvilvo ax 2 +bx + c = 0 <43r?lWT 

fat's >l5l«W‘! ax 2 +bx + c = 0'S% >UJHM «W tcsf^ ffalft'fa •Nfcffs fa*lfa <4*fr 
CT*lfi>WM >||4JMJ $?85 *HII«tlH *N% 'BIIWlMI W5J5 1 


y = ax 2 +ftx + c.’'5ftC B [JC <45 C5 WI ^=15 W=1J .y = 05W'^<FFlfalfi>JC -TO C^T 
<?scs, x <45 <S? ^W*T -sim-t ax 1 + bx + c = 0 »i»jhli I 

i5Wi I C^tl&W »II*IMJ x 2 -5x + 4 = 0 <45'’ratqt5'*5l 


*P55H : 2m x*-5x+4=0 (i) y = x 2 -5x + 4 (ii) 


x <45 <?wwf5 *)lc*i* W*U y <45 "4H f»fa "TO5 (ii) *R <45 IV^s f^f?I ^f?t : 


X 

0 

1 

2 

2.5 

3 

4 

5 

y 

4 

0 

-2 

-2.25 

-2 

0 

4 


faci5 am fajjiwi 55 * wiw 

TO5 (ii) »R <45 <FF Iftaf '4'SF^ 5# I <^T5f¥ CT 
<FT<lfalf& X -TO (1, 0) « (4, 0) 1 C5FT 

toscsi 

^$5ft, (i) 5R <45 *rat5H Jt = 1 , X = 4. 



* I <?Nfaai5 X 2 -4jc+4 = 0 «45^IWK^5I 
*TOWH : srn ^Iwr j^-4x+- 4=0 (i) y = x 2 -4* + 4 (ii) 


x <45 <?w<pf5 *ilc*i« 5f^j y <45 "4H f*Kf?T^t5 (ii) ■R <45 <?(.«<?> fi> fan* nl*i1wp f*)4?t % 



0 

1 

1.5 

2 

2.5 

3 

4 


4 

1 

0.25 

0 

0.25 

1 

4 































5M <Pl*1cer (ii) 

•R iflRI c»Hf5in W1 I C®l^lfbW| C*Plt m CT X- 

'ra* ( 2 , 0 ) ’■Pf ^arc^i CTC 55 

«tt^, (i) »r m *mnn ^ 

x = 2, a: = 2. 



fc*W1 o I C^fBuW >11^1 WJ 5iWl W 8 X 2 2x1 = 0 

^WT:Sl T W 5 ltwrx 2 -2x-l=0 (O^IFT^fr, y = x 2 -2x-l (ii) 

tspiiBvfl 'WC*W x 43 »IH ftu '©lew ^*1 y 43 »IH PK« : 


X 

-l 

— 0.5 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

2 

0.25 

-1 

-1.75 

-2 

-1.75 

-1 

0.25 

2 


»mRc« ^tPr® R^jwi ^ ^cs (ii) 

•r 43 (?r*ifSai wi 3*^ i c*w m C3 x- 

ww c»ji15|v)1B'»Im (-0.4, 0) « (2.4, 0) 1 ^jco 
i ssft, (i) ?r 43 »mWH x = -0.4 
0^). * = 2.4 (^) i 



^*Wf8i -x 2 +3x-2 = o 43 Jifclwu fafa w i 

tiWT : srn -x 2 +3x- 2=0 (i) TOT y = -X 2 + 3x - 2 (ii) 

X 43 3lc*1fl W3I y 43 ^C3 (ii) *R 43 C*(C*l3 f^33 Rhlwp f*rf« 3*13 8 


X 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

-2 

-0.75 

0 

0.25 

0 

-0.75 

-2 


Sfl$ fytJflWl ^ Tit? ^C3 (ii) ^ 43 

c*i , <ifS(fl «w>«i 3#i c*Pit ^mr C3 c*r*ifi>ajfl> x — 
wttfrto ( 1 , 0 ) « ( 2 , Oll^taffinrcsi 
^53K (i) *R 43 ?13t3T3 x = 1 , x = 2. 



-2 









































bob' 




i I x 2 -x -12 = 0 ^<pjrlfiSt<P ax+bx-c = 0 <«Br^W^HT Wb 4*T^C*PF#? 
0 *T. 1 

«f. -1 3 

*i 16 X = 4 X+1 '3T5rr*rr=T <tpf#? 


1. 2 

«f. 4 


*. 1 
^r. 3 


VO I x 2 -x- 13 = 0 C^#? 


^P. 


«f. 


-1+7+51 

2 

l+T^II 






-1-751 

2 

1+753 


2 2 
8 1 y* = 9, y 2 = 3 X cefttS?T (£rcfl> 


(-3,-3) 

c ( “ 2 ’ 5 ) 


* ( 2 , |) 
*• (-2,3) 


PlCM '»C«U«1 I^feCVs <f « 

<rF5fp <j4 tourt ms 11 ^ 30 1 

<m 

^P. 1 4^30 *. 2 ^ 15 

«f. 5 6 ^T. 5 4RR -6 

*1 ^?Uti3^^k^rsif^w? 

^P. 1 *.5 

*t. 41 741 

?rc?ljT <3 £ ^restrlw R^v» ^rsjf^ 6 1 TOt<u >i51<M e 1fDii ^ 

i x + — = 6 

ii x 2 + 1 = 6x 

i i i x 2 — 6x — 1 = 0 
%5iT C<PHf& »1$4 ? 


I <3 II 

, ■ ■ ■ ■ ■ 
*t. II <3 III 


, ■ ■ ■ ■ 

«r. 1 <3 mi 

■ ■ ■ ■ ■ ■ 

^r. 1, 11 <3 111 



*lfefcs 




v I 2 px_1 = 2q px " 2 ^ c^n#? 

^. — *f. p 

2 



fel x 2 - 4 jc + 3 = 0 io I x 2 + 2 x - 3-0 ii I x 2 +7x = 0 

i$.l 2 x 2 -7x + 3 = 0 i« I 2 x 2 -5x + 2 = 0 i8 I x 2 +8x + 16 = 0 

iff I x 2 + jc- 3 = 0 i'b I x 2 = 8 

i<* «ftC^3^n t^^^?lTl1^'^3 ^ 5 3 

(^Pf I 

I 

*r. ^af »w i¥ ^mn^i 

5f. ^ir ^51-MHli; ^wr*fR w i 

iv iw^'5rp t w^^t%'*)i^^i< 0.12 c^i ^ 4^^ 

ww 20 f^i?r c^r i '©id ©rfa c^ x umi^T 'sriwi^i?! <aw ^SliiMflfrTOSFT i *ijn ^ 

wfrofrtfi, a^wmsf^mc^r i [i <^= io.ooo^ff^mi 

«r. 'srfw^ '=n% M j « 

*f. *iji»mi^ «ff3bi 'iQ^liiil^^sri 



^>)V|Vo| 

?tcto 

wm c*twPw%r - 

> (£RS<3 Tjt b«1C<M (flR 5 ^5 RPl$ «|»1»|\s| ^JWT Wffa *H«ICT I 

> ^ t»«i<f*RPr^ *m 'awvivsi *fcr « '3Tsjt«rr^r *m& i 

> «i«4s>fe<i> sttftlw '=rw®t <imi*i ^tr^r ’flaw i 

> M<f*RPl4; «|i1V|VsH4 (^#w ^ICTT ^5JT*IH'^S «f|^ I 

*pm\ 

tiot ^ ipi^ ^lapwijT 200 w*t i ^Mfwiw c^^mw, & ipw ?ito v5^Rj>© 

^r, 'sf^tf^s qtOT *?r i 4*pfc ftPW> ffor ®*iRub ^ist ^?ur x 'sim flwro *nfr 

o < x < 200 1 ^rrs^r ot, c^twt'o R»ifo® ^im te*if ^ ^r ^ i cwf- 

<#WT « ^MJHJ TO*F C^im frsftos *tffol?r *tCT «|<>i»|'bI«| qflrtT slUII«M ^r I ^ffiftofeCTO, 

tw ^pc*fir cto cto twiiH^cii *iffo <#siw w*n?r ^rr %irr sm 

•Kftor ^iom fofeos ^iMsrjjPir m ^r ^r i o^ft ^\m, ot, ^inicm 

#^T WW ^TBFlflJt ^ i 

^^umcro 

a>b ^ « CW ^ (a-b) *HtW (a-b)>0 

a<b ^ « CW ^r (a-b) ’WW (a-b)<0 
«l»j»l'6W 4M4IU W: 

(i) a<b <=> b>a 

(ii) a>b ^FT MWlMl c ^ W^ff 
a+c > b+c 

W a-c > b-c. 

(iii) a>b ^FT C*JC^lC*i! c 4<I^RJ 

a b 

ac>bc ; - > — ’ c>0 

c c 

a b 

ac<bc : - < — ’ ^f*T c<0 
c c 



StfcVffli] 5jfe^s 


^iW-i i x<2^?r- 


(i) jc+2<4 

[§WtW 2 cm^s] 

(ii) x-2<0 

[^sm 2tar*t^] 

(iii) 2x<4 

2131^ tosh 

(iv) -3jc>-6 

[(Svojmw -3 m\ «pr ^sr] 

^g% a^b a>b a=b. 



a<b ^ a<b a=b. 

a<b<c ^ a<b b<c *Tt?T a<c. 

$TOer-*| 

3>1 TOCTW$3>1. 

2<3<4 W CTC5? 2<3 ^3<4. 

h I C^lWil C3% CT WT 5 C5W C#r ^ 5 CTOT $Wt 

'nw&te >nwf a^f w i 

*1 C^T *l*Hl*l W 1000 ^T, 

^tt^ c t h I 4 jc + 4 > 16 

: <w3?rr «n^, 4*+4>i6 

.-. 4jc + 4-4>16-4 [^Wt^ 4 fejN TOST] 

^t, 4x > 12 
4x 12 

^r, — >— 

4 4 

kT, jc > 3 

.-. f^k *raww x >3 

«*Nfc*T <pft, S = {jc e R : x > 3} 

^wf*rt*r '5[i^^o ^r??ixttspii?r c^rtwT ^j®rt i 


H 1 1 1 — 0 — I 

-1 0 12 3 







iSfcVM 


SlkjH ^ I ' 3 TSJT<rT 5 T W ISW C 5 ^ C F f*TI'G : JC — 9 > 3 jc + 1 

: (W3¥p5lt^, JC — 9 > 3 jc + 1 

/. jc — 9 + 9 > 3jc + 1 + 9 
jc > 3jc + 10 
x - 3 x > 3 x + 1 0 - 3 x 
^f, -2x > 10 


_ -2x 10 

< 


-2 -2 
^ 1 , jc < — 5 

.-. jc <-5 

^n*iH Picb 'aife^v* c?wnr or<nCTt^iti 


far c*fcq 


H> — I 1 1 1 1 — h 

-5 — 4-3 - 2-1 0 1 


ftjf: q3talCHll (7W5f) m\ 2Wf *lt?T, C^lPr ^T*fH 

«w»poiTOta*i , T*ifiri 'spiwra' ^ piwr <? 0 > iwwt i 

SutajH \3 I W 8 a(x + b)< c, [a ^ 0] 


1#|H: a 


a ( x + b ) < £, a 

a a 

c c 

x + b<— ^T, x < b 

a a 


a *11$, a ( x + ^^ >_ 


a 


a 


c c 

^T, x + b >- ^T, x > — b 

a a 


.-. %^^T*rR: (/)*<--&, ^ a >0 *jr, 

a 


(i i)x>--b ,"#r a<0 ?$\ 
a 


a#*pl<wc wi x fa[ a 

'Q'fiw? '$$, ^ 'SIWllfc C^fWT ^ I 










1.^-3 <5 2. 3(x-2)<6 3. 3x-2 > 2x-l 4. z<— z + 3 


5.8>2-2x 6. x < — h 4 

3 


7. 5(3-2f)<3(4-3f) 


0 x x x 47 
8. — + — + — > — 

3 4 5 60 


csm wuf t 5 ^ i ^ff^s wm?! *wwh 

’tmwi 

i i <& twr ’if^m ^rf b'sr « *?r *ttsi <tct c*tro 5x ^ 6x w ^ 

c’tcp 4x w84wi c^twr ’ton 40 ^f^’tinfsri ^rf fw?r ^ «w <tct 

ftifai x <*rt *ih *i«ri «i»woi«i ^rwrst^n^i 

'3T5It*rPT : srsrr C*1C?I^ csifs^ 5x + 6x 4x + 84 wi 

Sftpiw, 5x + 6x < 4x + 84 

^t, 5x + 6x < 4x + 84 ^f, 7x<84 

_ 84 _ 

^f, x < — ^t, x<\2 

7 

ft?, 4x > 40 [ W40 ] ^f, x> 10^t 10<x 

.-. 10<x<12 

* i ?j5u 5 ’em w j f c<ift*r ^ 8 Tfsr (x + 4)f& *im ftc-ic* i c*# ?qj 

97 ’em ^®r, ?ftfw c<ift*r ftw w 

WfH: xfl> 5* "sm ^ (x+4)1^ , «n^^ 8(x + 4) ! 5mi 

sfcpIOT, 5x + 8(x + 4)<97 

^f, 5x + 8x + 32 < 97 

^t, 13x<97-32 

^t, 13x<65 

_ 65 

^f, x< — 

13 

^t, x<5 

.-. ^13^ 5ft C^lf^l*! ftwc* I 


^1W: 140 T>m d^fer HW CBft^x CTft«Ht*W ft*K«H I ftp Rm« 6IW 1000 TJftsliT <4<psfHr <^ft 
ftPTCI R«»©l 50ft^t?Tx '(IHTCTflJ^^Tfl'UmcW ftl*W I >H*Ulf&t4> «M»l'oto ^IWT 2Fm ^ST 
^x 3j?r ftfa ^sr i 


iff , Stt,^ 9^-^- io'sr 






bb8 


StbOil 5|fefto 


b-e mfe ■snwf spm w jc «w ^iMT^iHl^r^sri 

b i ^um a: ft. fir. <^*t 3 ( x + 2) %. ft. ctw - 

2 

^ «w 29 fa. fir. dBr^nri 

*1 4^# «lf®<-dl C*rtW 4 jc C^fif m <^FR (jc - 3) C^fif WR StC*t « WK fittR 40 CR%?T 

<Rfir to sr i 

vs i 70 «#■ set cmm mss x <R#r «n*r Rhc*m i Rm»o|« 500 <*ra»rmr c=# 

ftpK i Rw'oi 20 %\*ms x *irt c*#^* 41% Emm tw Rph i 

8 1 <*m# 4 *mr * %. ft-. <^fr 5 (x + i 2 o)%. fir. i Mif&ITM ^ MfowM r$i?t 

ioo%. fir. ^(Mfirsrri 

<t i j^at cw*i 40 4*f <r. fir. i ^T (TO* x <r. fir. ^ <*pr 5 <r. fir. sft; Rfit# 

^rm^oRsm mmmw <pf# <rqtit tot i 

«» i tP 3 *r wf is w dw-^tara i fim ts cror 6 ssm ss i Rnerow sw 

'spjtf 90 W I %»M <HR «mvsM W 2MM*r RiT I 

*\ i cerfir 14 w w affair %s% i 17 w w <r <iR.dpr.fir afNn' %w i ^sts 

4 ^MH <hr ^>isjv®l^ mm ^sr i 

b- 1 ^rmifir obt& cacssr « 1 % affc wtw 300 firsts 1 cm# 15 %. fir. siwis s?JM%r 

Rsw V5p^st?r srm w 1 

*» 1 urn cro asms %tr *iw tjs^ 5000 %.fir. 1 c®rs Rmiom mRxmm s«sm 900 %. 
fir. 1 %$ to cro cepifT tot *iw sifter fro 100 %. fir. to ^ aros ^pg^fir 

to^?t 1 to to* OTdffir R 4 R>Dm fc^nc-m a«iier^lii ?ra?r <*m# 'shm'sM toc*t strops 1 
bo 1 ^sr «rar, cro <ro* to cror *iw tew st?nw% rms <*m# ^rtot 

TOCTsMmwi 

bb I TOR *HtW ^ RPtftiT 5 RPtf#iT TO 15 4S '5fC < W c^fc 1 
VJH \ft|>ivjv©|jq SRsR^l 

<£|4V||V4> «|»1^6| 

b«i<r>RR# ^ = /nx+c Rm rt j unpr ax + + c = 0 ) s?r ^ fwc'm csptfisr 

wh <mc'» fife*# C 5 #^ « s^R-s*rsD 1 'srrsRrt c^# ct, ^ w*r sfc^ <^p#3t ^r c?nr i 







x ,y WPf ax + by + c = 0 *l5l4HtH3T GIWlMl 

^bt ?iftwtfi*r mt x « y *sbt ’itoo $ ^a?r ^sr « ^ ^ 

^ ^ I OTOf^Jff *W CT1CTT f^ja W*4 ^BT ^t ^ f^JST ^Sf 

« CTffiST *HT ax: + by + c 4<T ^T ’fU «TC*W ^ at C^fS ^T I ^WW^i 5 ^^W'Q CTlfl> 
TOT ax + by + c ?H% x « y <7P aTO^ WOT SlPffl&T OT ^T^T.^lW P R»«jpo aiPlf&il 

^trottw to^S^toottoisto f(p) TOTt*^ wiwi p ^ OT*lf^s ^ot /(p)= o, p 
OT*lf£wW^fts^TOT /(p)> 0 /(p)<0 

<I$M OT*lfoTO WOT C®OT ^l?It TJ^fiT ^stf^OT R'Ov® W ; 4OTfi> ^5OT?T Klc^sj^ 1^[ P ^ 

WOT f(p)> 0; WW W^sOTa SlOTJOT P i£)<TWOT /(p)< 0. 

OTtOTi^iT, ctc^StotoRoo sfc^f^x P wwot/(p)= o 
§Wll X + y - 3 = 0 Jl^iMiU RC4MI a# I OTOT* *tlTOt TO § 

y = 3-x 


X 

0 

3 

1 

y 

3 

0 

2 


TO* (x,y) -MMV8W TOTOlOT «fl> 44WWM 4W OT3T ^W-llUd OT^^jf&f^’fW: 

Y 




4$ c^rr ^ v^lk* toft aro i To: 


(*) GPTO (OT) f^s <TTOT?T 

($) CilTO (*l) t ^0 ’TO (vs) GNlRoo R^S^I 

toiot (?p) bpt caro “<Mbbt wr « («o %viw <w- caro “firo w?r to to i 

3), (4, 1), (6, -l)fl$l 4$ faqjpnlW x+y-3 TOTOTOaTO3, 2, 2 
(s|) f^o *m l^J'ifD R*^ (0, 0), (1, 1), (-1 ,-l)fl$l 4$ R'tfJWlW) x+y-3 TOTOTOaTO-3,-1,-5 

aiwa *m*R TOrro i 

'ft.Jf. : ax+by+c = 0 OT*f caTO TO* *ltOT iwfD Rea CTOOT ax+by+c TO 'TO R*f?T ^ca ea^lfw ^ 

TtoR%wttoi 




$bt>VS5| *lfe|\a 






^tw^l x + y-3 > 0 W«ttT x+y-3< 0 

WTOR :$1BW WINCIM CTlffcar Wfls SMwt ^ x + y 

«wh i 

x + y-3 = 0 W^fosl CSfcW 11$ 


-3 = 0 -mSI^hI^h cuffc* 


X 

0 

3 

1 

y 

3 

0 

2 



x + y - 3 > 0 'SPIWIjT <?P#Sf «wt«w W^J ^ W?Ws|?r (0, 0) «fl3T ^PffiFT WW 11$ 

-3 < o it wwr uri ncw$, «i>i*i'ow umif&ifl ^ x+ 7-3 = 0 c?wi?r ot iter ?rarcs wm 
ftifteittii 


y 



x+y-3>0 

ftsi 


x+^-3<o wNs cufrai wpw wit ^ w*rawt?r (o, o) ^ -sn^ mu itqut hit 

-3< 0 IT «H»P8|W WBT1T TfllTOT I WtCW$, 3] «H»I'©W *|*||ft4 CSUlffiST OT 1fc"T 

cw iter i 




\gtbV9f] $lf=|\o 


Y 



y jt+_y-3<0 


SulAjH vs I 2x-3y + 6>0 'JWVM* 

^IWT : *m\ 2x - 3y + 6 = 0 >^<1^1*1 OTlfar «WH *15) I 

2x-3y + 6 ^1 y = Y + 2 
4 BFlfoflflCo <Ki|<tfD : 


X 

0 

-3 

3 

y 

2 

0 

4 


ttN'&piR)'© w ^tw *yto»i ^k^jr *rc?r (0, 2), (-3, 0), (3, 4) ^bt 



^ 5flfr*i (0, 0) CS 2x-3y + 6 SlPl* ^ 6 , ^ I ^5?JR (SKlffo GS ’ftrf sflR^ 

*0^ <?1$ ’tww 2x - 3>> + 6 >0 

2x - 3y + 6 >0 WW ^TOWR 2x - 3y + 6 =0 C®HfB^Ri>© WM fa’jST £RR 

<®T#W CT W ’tf^T >1<W R^fl 5|f^s | 

^ ^wW'T f^f^® ^ '5T^*rr c®F*ff&3 '*w4$ i 






iib- 


1 (x, -2x <5 «u»wn <?r#ar'5iw^^?ri 


: -2x<5 'aWil'ellBt* ifiFSlCT OT«T 4l¥ I 


2x + 5 > 0 


^T, 2x > -5 ^T, x > — 

2 


tthwEte (*,>>) x = — ^rtlwBr cwofftir i w 4»Mew Tjgwr ^fer 

2/ 


Iht^M R*f1W 


r 


\ 


^ 


-, oj y «IC*M 4M ^HfSar <3Pllfi> «WH <WI Wll I 





lilt CST#3I C&M 1OT «mR|>o Vfl^'V'® jc = 0 ^TT, > — 

2/ 


«iW3r *h*i R^ji ^Hi^t aw «w»i'©to think (ct^bt 
^ a) i ?tcnh orifa (^r#3i fiftsia fi^® Ki?r 4W7 mfyt ^) i 

tgfcjHffl y< 2x «l-»l»l'8W C®r#3fW^^I 

^IttK : y< 2x 'SRWtffop y — 2x<0 «||4IM CT'tfTOTI 


««HK y-2x = 0 y = 2x 

ffNftar i >i51^mn> etc* ’tit. 


X 

0 

2 

-2 

y 

0 

4 

-4 


i()"ll»Mfil'e ^ frifoF W *TCiT (0, 0), (2, 4), (-2, -4) R^WlW ^K TOSf 

OTifSar GHtft wh <mi *pit i 




iStbVsjj 




Y 



(1, y- 2a; = 0-2x1 = -2 <0 

OTifiar annffi « w*\ psi#^ ot wf (i, o) «mR^] ^iw?r «iffo >ww*i 

«IW 'SWM'oM C5Nfft5 i 


i I 5x + 5 > 25 ^Sfoinjil <?ft 

S={xeR:x>4} S={xeR:x<4} 

’t. S={xeR:x<4} ^T. S={xeR:x>4} 

*1 x + y = -2 >|ii)<W‘lfi>W> x <*ET C*m »||C*M ®MJ y = 0 
^.2 ^T. 0 *t. 4 ^.-2 

vs I 2xy + y = 3 *i5)<p?Hfwi *il2><p c < Ph*Jc®il ? 

(1,-1), (2,-1) * (1,1), (2,-1) 

*r. (1,1), (-2,1) (-1,1), (2,-1) 

x< -+3 

4 


si ^-> 1 ^ 1 ^ ' 3 T 5 rr«rr=T < tit> c^n#? 

S = {xeR : x > 4} 

<5 t. S = {xeR : x < 4} 


<*. S = {xeR : x < 4} 
S = {xeR : x>4} 



iStVffld SjfeUffl 




a i «wwilfei ^?ur (^tr c^#? 

(*>« 1 I I I I I 0 I I » 

-2 -1 012345 6 

CO < 1 I I I I I H I ► 

-2 -1 012345 6 

CO ♦ 1 — I — I — I — I — I + I — I » 

-2 -1 0 1 2 3 4 5 6 

CO < 1 I I I I I 0 I I » 

-2 -1 0123456 

5 « V w ^ TO : 

4 <FgfiT^!# io.oo Urn «rc*r x ft 6.oo Urn qrar (x+3) ft tot fawc* i 
i i4.oo i 

«l va|>)vjv©|ij 2l<mc^# ? 

i lOx + 6(x+3) <114 
iii lOx + 6 (x+3) <114 

T . i *T. ii iii 

<*l ^lltft o lPl«l Rh®1 ? 

1 ft 3 ft 

VI ^JlfDd TOJT CJ«r «5fJ ^T? 

CO < 1 — $ I 1 1 1 1 + I > 

-1 01234567 


ii lOx + 6 (x+3) >114 

^T. i « ii 

«T. 5ft ^r. 6ft 


CO « 




♦ 


-1 01234567 


CO <r 






-1 01234567 


«► 




CO < — 

-1 01234567 

bl 3W 'SlUil'oW 7PI1TO crifa (?Nftsr TO: 


(i) x-j>>-10 (ii) 2x-j><6 
(iii) 3x-^>0 (iv) 3x-2;><12 
(v) y <— 2 (vi) x > 4 

(vii) ^>x + 2 (viii) ^<x + 2 
(ix) ^>2x (x) x + 3j><0 



StbVsjj sjfe^s 

ho I ^IWHM ^IH ^RT flwtl^r falH <m«M ^ 1793 fc.fir. I ^TfOTt R»llfW 

500 f^.f^./^T I Wo »1l$)SrMM <F*Rr cow f^mt^ KKS «IW 60 

fa.fir/*r%T crof ^ swi£w ^5%r ^ i 

t. >w>ui1T;« guiie^ii w t^rtr ^-njiiBw «w»i'eni c#3 1 

*T. Wo “ll*©rM*1 R»ll«M**M «wPi*II^I R*IH *WM?1 R«fo§M fc'HjflC-M SlMIler^il W 04) 

*t. l^fB^C^Wo^l^erMM RMH«iiM C4?im TOT RflfalH fc'hMlC-M adCUl*&r^l^ >1»|*IW x 
«TC3T »WJl1k4 'SI^M'oM * 2t4W 4GT OTCW TOJSIJ 4?T I 

hh i i^^rsw i^?rc?iTtfi*T3 ^ *?r TOOifl&r 5 *pr ftaiw 4 ?iot 5 ww ^?r 1 h^ 

*ww c*iot *?r to&rt 3 ^%sw^src»r«i^»tf 9 ^jti 

4. &i?Hc 4* Wlt^lMW «l>l>l'oHl c#8 I 

*T. *£1, ^ 15 tiTfT ^fSTf^- ^5R^>t^T ' s lT T l 

^PW5m 2t4K 4?T I 

*t. 4 4 SIW 2lfloJ4 ^^Ot ^»lCT3r <?n$iT C5f#3T 4?T I 


■qrtft-yb, Stt,^ 9jf£^o_ v^-sr- i o^ 






Infinite Series 


<23% « *i%r qfirr wr i ' 5 f^r « «i^r qiaia 

wit 3W I '5f^w ^ “+’ ^ W ^*r ’H'qtit ‘JTlrr i 4 wtei 

«[%r *m fwr 'srftsfl^i wr ^ i 

*wjm ctw fsw^r - 

> «I^C>M *fl?l*tl <CTNlf WPS *f|iTC<f | 

> «[%r *m fsf^o *tiwi i 

> «[%r «n*n*r «nw ^ ^tnit ’tiwj i 

> «[%r ^s?r «n*H5r fafa ^^o^nwji 

> ^srt^o" ■pT’^fSr^s- -31^11^^ ^ti^r «rt?mr spFt»r ^rt^t ^sfftss?^ <mw> *nwn 


\sf^r 

PlCW >(“1^ *|^ : 


1 

i 


1 


2 

i 


4 


3 

i 


9 


4 5 

i i 


16 25 


n 




4*1^ 2KTO ^j|vt>|R^ tr?U 1 « (jRT w®T n ^ ^ n 2 I '^Stfw TO01* 

N = {1, 2, 3, 4, } CWP RiitiM ^JTTO veM ^?H?r {1, 4, 9, 16, } •11'QllHferi 

4$ ^ITOTf (?$$ I <^<^jWi 4^1 ftm fiwr TOW 4*M«IC4 

^fwrwt ^r w 2fc©Fp w «jrt?r « *ibbt w?t *iw #»iw to to i 

TOTO fflft'SpTO ct6w 's^JTO (Sequence) TO ^r l 

^IBBT TptTO WT W f(n) = n 2 flNt^TI <q$«l«|<M»M TOW*^ n 2 . MWlWl 

toto *Wf toto faro *N% wit { n 2 },« = i, 2, 3, ^r, 

{” 2 }Z {« 2 } 

swr ^tf 5 ^ sm to f^Dn ^if 5 ^ ftifa to ^€fer to to ^r i 

^fTO 1,4, 9, 16, sm to = l , ft^gfa to = 4, ^»rtf^ i 


PlCb «l»l s tfCSM TOf&^TOTO otqht wit : 
1111 i 

— 9 — 9 — 9 — 9 9 9 

2 2 2 2 3 2 4 2 " 


3, 1, -1,-3, ,(5-2 n) , 



(StbVod 


i^VO 


1 2 3 4 

1 9 9 — 9 9 

3 5 7 

1 1 J_ J_ 

2 ’ 5 ’ 10 ’ 17 




(vi) COS 



m 

C^fWT ’Ft’JM ‘>m?\ ’+’ ^ TOT ^ *M (Series) irest 'm I C*riFT, 

1 + 4 + 9 + 16 + *n?m ^rnr -+-+-+—+ fl» *n?m ^ *i?m *iotst 

2 4 8 16 

trr i ^r°s, mwiwi «iotst ' s jc*jt *i*ic4fc ^®Br PfSst ^bt ^rBnflJsr fcPrfcj i 

qrarflpifcr ' s iwt mat ^fit *M i *ms, cth qiaw ?nPr ^ *tw?r ^??im $ 9 i?r 


( i ) ^4 *fM (Finite Series) , ( ii ) *fM (Infinite Series) 

^ ^ <5t#st w ^ i 

^rir *m tot s&m i ^m^rr^rr tot 

^%ST *Tl?It (Infinite Series) 

«|^g>»| u x , u 2 , u 3 , , u n , ^FT M[ + w 2 + M3 + + u n + 

^ ^trmf&sr u n i 

'wR> (Partial Sum of Infinite Series) 

U i + 2^2 + W3 + W3 + + + ^ 5 f^S 

^’SlKiPl* 5 , 

S 2 = «i + u 2 
S 3 =u l +u 2 +u 3 






StbVa*! 




s n = Uy + u 2 + « 3 + u n «rfa, <?ptwr «i^r qisia «^r 

^ n ^R?U^ (« e JV) 9 fa+T^f^l 


f^) 1 + 2 + 3 + 4 + 

W 1— 1+1— 1+ 

*nwk : (*) qfflffo a = l *m d = l . *n?nf& *rtsrr i 


.*. ^ S n = -{2-l + (/i-l)-l} 

2 


[ '■' = ~ Q a + (n- l)d }] 


= — {2 + n-l} 

2 

_ «(« + 1) 

"" 2 

®hl WH »IH 4PlUI "Tit, 


10><11 = 


_ 1000x1001 _ 500500 


1000 


= 100000 x 100001 = 5000050000 


100000 


4wor, t w ^?r i ^©?tk stro ^i^hr qnnfl&r 

' 3 Tsrr*rr=T : («t) 1-1+1-1+ ^#sr*rmit^ 

5*, =1 

*ir ^ = 1—1 = 0 

«Br«n^’Pif 3 ®' ^3 = 1 — 1 + 1 = 1 

8 < Tfs^ ^ =1-1 +1-1 = 0 


^TO®r c5f^ ^mr ot, « Rwi^ ^ =1 « cefm^nr 

£„ = 0. 

•fl^tpr *rt^ ot, stro «n?iffisr war, wtw tout tout ^mr ^nsnffisr 





’JcHI'SSI WR *wR> (Sum of Infinite Geometric Series) 

a + ar + ar 2 + ar 3 + *Tl?Jtfi*r sm a ^ r. 

r^= ar n ~ l , <*NtW neN ^ r^l 

S n = a + ar + ar 2 + ar 3, + + ar" ~ 1 

r n -1 

= a , r > 1 

r -1 

1-r" 

S„= a , r < 1 

n -i 7 

1-r 

®r*P : 

(0 I r I < 1 -l<r <1 ^PT, /i«[ >IH f^lW( n — >oo ^c°l ) I r" I <fl?f 'Slt*T^[t 3 T *lt?T 

« tiBT W1 I r" I 0 ^ ^?r I r" «*RT 2flf?r (Limiting 

Value) 0 I wr S n «*RT 31% *IH, 

_ a(l-r") _ a r^_ 

1-r _ 1-r 1-r 

_ a 

~\ 

<$Fm, a + ar + ar 2 + S' = -^— 

1-r 

(ii) I r I > 1 ^FT, «rfa, r > 1 r < -1 *FT, n *flBT I r" I «SBT ^ 

n 1 r" I «*bt ^ w*nm s «n«?iT^n?r ^rr, 

S n ««Br aiSir «rann?ri 
^ < 5>, ^f^rsr ^mrri^ c^sn^rr ^rsif^- ^rt^: i 

(iii) r=— l ^pr, s n ^ snffa ^ i 

c^ht, n C5fi^^?ur^?r (-1)” = i ^ « Rceri^ ?m (-1)” =-i 
^IdlfD ■RW, a — a + a — a + a — a + 

Tpan, 4$ qiaiflfr cror ^ i 

I r I < 1 ^fK,-l<r<l ^PT, a + ar + ar 2 + S = -^—. 

1-r 

r <flRT 'SHT W TllPBr 'BHT ^T^ST *Jl?Ttfi*r I 









«rt?rt?r »i*il®w (#f <nw) s x %*r spm tot ^?r <m. «n^if5?r 'si^faw tot 


toi 


a + ar + ar 2 + ar 3 + 


, 5.=- — ,^IH<1 

1-r 


TOT: b i te * cto '5[^r ^s?r toi * sm a rweirr^i 

TOlfiT 1®W <SST «IIW vsl^le f¥f?r w : 


(; i ) a = 4,r = — 

2 


(ii) a = 2,r = — 

3 


(iv) a = 5,r = — — r . (v) a = \,r = -— 

10 2 7 

*i c^rat gw>jw .wfc «T>w «i^»i tot^ni 


(ii'i) a = — , r = 3 
3 

(vi) a = 81, r = -— . 

3 


/0 1 1 1 1 

3 3 3 3 

(*) 1 + 0 1 + 0 01 + 0 001 

. . i 1 1 1 1 

() V 2 + I 2 V 2 5 

1 13 

^rar^b) : «jpnw, <n?nffer sn>t • w, a=- ‘W^t*n^ e r«f^o r =—x~ 

3 3 1 

.-. qwlki «i^»i'84 S m =— 

1 — r 

1 

__3__^ 3_J_ 

“l_i _ 3 X 2 _ 2 
3 

01 1 

: »miCT, sm a - 1 r = — = — < 1 

.-. «lfll W* wl®, SL =— =— 1^- = — = 1- 

1-r j_J_ 9 9 


i<i 

3 


F> 1 

(«) : »miCT, sm *isf a = 1 , ^wis*r wfi^ r =^^-=— = < 1 

1 V2 


1 F) 

:. to!®, s = — = — — =-p: — 

1-r 1 L V2-1 

4i 


= 3.414 






©tbVM 






■ 

iSWcl (*P) : 0-5 = 0-555 


= 0-5 + 0-05 + 0-005 + 


<n?nfl> flprresr *m ^ a = o-5^^rwt^n^ 



_ ■ a 0-5 0-5 5 

.'. 0-5 = = = 

1 -r l-(O-l) 0-9 9 

^ 42 = -12121212 

= 12 + 0012 + 000012 + 

0012 

4$ 'Sf^sr sjpttasr *fl<rtf&<r i'ST «l®r a = -12<W^fWt'^ , H^ r = =-01 

• •_ a -12 12 4 

~ 1-r ~ l-(-Ol) ~ -99 ~ 33 

(*D l-23i = 1-231231231 

= 1 + (-23 1 + -00023 1 + -00000023 1 + ) 

*mnfr qiat 

00023 1 

^13T i*r*l*r a = -231^^TWt'5TTfl^ r = - =-001 

■231 


1-231 = 1 + 


a 


1-r 

1 -231 , 231 

— 1 H — 1 H 

l-(-OOl) 999 


410 

333' 


l, 3, 5, 7, 12 ^ c^p# ? 

12 «f. 13 

*f. 23 25 


CTlCTl n ««BT \3?T *1*? ? 

n{n + 1) 




1_ 

3 

J_ 

12 




1_ 

6 

J_ 

20 


VS. 


n^T*t*T = 


1 - (- 1 )" 
2 


^20^^ (TPF# ? 


0 

*r. -l 


«r. l 

2 



StbVoj] 5|tc^o 




1 


8 n «l*?Un = — ^Un <10^^11 

n 

i. n <10 3 

ii. n <10 4 

iii. n >10 4 

? 


iii 

*t. i « iii 


l • ■ ■ ■ 

<T. l « in 

,__ fc • » » ■ ■ ■ 

^r. i, ii « in 

4 4 

4,-, -, 

3 9 

<t. inaffisio^r «rcc*Hfc ? 

4 




«t. 


10 


.11 


«r. 


’sr. 


4 

3 9 

4 

ol2 


'b. i'sr 5 4v®? 

160 

27 
12 




*t. 


«r. 


’sr. 


484 

81 

20 

9 


^.o 

5f. 6 

vi 10 15 : 

(*) 2, 4, 6, 8, 10, 12 


«r. 5 

7 


13 5 

w 4, i, 4, 2, 4,. 

2 2 2 


1 


(*D : — , neN 

n(n + 1) 

W 0, 1, 0, 1, 0, 1, 

... 5 5 5 5 

(«) 5,-,-, — , — , 

3 9 27 81 


(5) n^r«|ff = 


_ l -(-l) 
2 

bl tiwfl»«(^csw n^T% u n =- 


3 n 


(*) u n <10" 5 ^?r, n'QS'tfi T w ? 

p»D U n >10' 5 ^, ? 







bo i *H%?r ^?u c^ ot, r * l ^r, flpn^sr km 

^ 1 _ r n 
a + ar + ar 2 + <zr 3 + *fl?T ->i»iRS, S„= a 

' n 1 

1 -r 

bb i ^ *i%r qisna (q^ w) >iiiR3 <iftpitOT,^CT^tf*rf?M*5r : 


(pp) i+— +— +-+ 
2 4 8 


, 9h 12 4 8 

5 5 2 5 3 5 4 


(*D 8 + 2 + - + - + — + 

2 8 32 

(PD 1 + 2 + 4 + 8 + 16 + .. . 


1 


n 

1 

f 

n 

— + 

— 

— 

+ -+ 

— 


2 

1 

4j 

8 

1 

16y 


+ 


i «n?rr»piBi sm n mpw uimpw m : 

(pp) 7 + 77 + 777 + 

(p|) 5 + 55 + 555 + 


x wf — — + — — — + — — — + '5i%r*rmtf^ («i*Nw) 

jc + 1 (x + 1) 2 (x + 1) 3 

is i sm «?}i^*r swr w = 

(pp) -27 (PD 2-305 (*D -0i23 (*0 3-0403 

)><t I «il4™fn^^Un= — - — 

n(n+ 1) 

pf. 

•f. ^ 'SIK ^TUn ^ 3llk ^ f% <J*lT 


mi 


i t^?r <n?nfl» m m ■■ 

^ + ^^ + ^^+ 

2x + l (2x + 1) 2 (2x + l) 3 

x = i *Mf& ^ ^ at# ‘ttatffot *n*ria«r «i «fi n 4>vo? 

pr. at# lowsr m ^ ^ iofi> atM w i 


prtt- i «t , Stt,^ af^-s^sr- io'sr 





(Trigonometry) 

QiwnRiI^ ftca^r 31 'qtji ^mr ‘Qiwih* «sw i Qiwn ws <?m <<rr firffc 

^m I %MferW> QlWllfill&W ' Trigonometry ' CT*IT I «sfl» f^TC't'G 3t'Q?Jl ^ITT 
'Trigori <*RR 'Me try' I '7Wgo«' Ifc-lIB <?m ^Jl fUl^f ^ ' Metry' 


*n*mi«im RiwMftfc c*mt i asuiierw Qi^cm <?m « 

^r •iI^sih «sw «flCTsr ^n?r *i«iR&o Rq«w «iimhi QiwwfSil^n i cw, 

«tr^?r ^^©t, ^T%?r ■'Ttf^sr ^T%?r ctww* wfta </w*i 

Swift cro QiwihRI^h <mi*i ^snShr « i 4 ^st, site?* R*ic-m tfr 
RiwMftf 5 ®*! wt^ Kam i ^ott QiwiHf^ ^rot^ff ^tossT ^spifa «nay»ff fro tow 

I QlWMfilfal 'TOMI *tMBT f^w I ^Wo% fawMfilfe (Plane Trigonometry) 

«SW ’SHjfc C*IM$I*I QlWWRlI^ (Spherical Trigonometry ) I <Pa^H 'TOt^t ^Wo% 

RlWMftfofl WQ «rtTO I 


wt?r ciwPT¥i%r- 

> cdfeilM 3 R*llt%l qiSMT ^TMir TO^s 3 m I 

> C 4 f%ilM 3 ^T 9 f'Ql^ 3 raiJlC 35 l 

> ¥1<# b^'altf’t Q| WW TO^o «lfcCT I 

> 2 re I 3 i wiifilfc* ^p© fsrfa to^o *rmw I 

> -e c^tm I 3 i wiififo* *Fsm to^o 3 m i 


> n(n < 4) 


r 


n% 


\ 


±0 




c^tm Qi wwftlfc* ^ps t¥f?r « 3c?rMTO^3t^n 


7 


> w f^n*tf^ JiSj)<MiH«l *TOWR TOOT 313 ICT I 


v-b <Brj|ffl&* (^t 

ismfifw <?m «aw OiwMftfc* c^ptFfa 'TOI« xy ww *rpto w cm 

to ^ ^topst wrsht xox ' <sm yot 'w^r i c^rtw o f^jF© c*pr tort (fiar v.i) ot 

y|^f& titosH TOC^ ^Blwsr Stoops «M»J«W t (Quadrant) ^®Tf I 

ox cm ^3r ^f5i?r 9^^ to ^ttro sm >i»jwic s iji (zxoy wwifl) 

(First quadrant ) ^ vycto $IITO fl% (ZYOX') , ^#?T 








(zxor) w {ay ox) ftlfa, ^ ^ ^ 

(IbiS fcr.i) I 

wtr 'si-^iw *ftr ^®r & f <t%*> c^h ^r 

«rit ^*r i ft? Ri wiHfiiftM 44>fiJ % ?rf 5 n?r TO <«ppfl> «mt|M RR>^ ctH 

Rmmmsst^ti 



f^3f : Ir.i 


oa <sra# ^liiiih sft ox % iiftsr <pk?p *jfis«T ^fer <?rfw ?jsr ^i*r 

ft#s {Anticlockwise) fe- i 04 jjft 2NOT OA t «Hi()M 4TC7T X04 t TOST 

^^ItWHI'alM 07 X07 90° ^f 

iw ^wwi oa #uf& 44$ Pte4 «iwq *iw o^ 2 «m(|M ^\w xo^, c^MfD ?*ii4H i 
4<p$»im *|m o^ aft ox ^ $4 ft#® ftw> ox' «m)M «, xox' 44ft 

^ishwm ^wh i oa v|u $4 «iit»bi ^iw « hpt ox 

^r wwk ^r ?bt »imwm ^ i 

erJlftto CTW3r«ltCTl5sn^ JM«1WI*I ’tffe ^tfts ?TNI ^?T erJl^Rx* « R|C4Mftfa4 

w c^tm ’tKNsj ^ i ftf#r^^r^TCT, oa *a^i?r ^?ri?r *i?r ^s ftg c#r 

?jsr xo^ , «mdw c^, ^r X04 fi?t wph «rc*m ^54 1 «*q*r 

Wf QlWl^fSlftcvo <^s*f C4H W *ltGT I ft? ^iwr Wlftftff® C5US c#r 

wtrw^mr^i 

OA *#f ®m(H XOX CTMW erjlfifeito (TPH^T »Mi Wt ^?T ^Tf, ft? 0|C4MfilfeC'o xox 

< to e t ^ wr ^?r 1 





v3tt»vosi nf'fto 


\f.\Q ^n|\Q|<p 'Q *MhQ|* : 

'srKFTWr ^irawt oa cfSar v.i) nfo?r ftnfift ^ oa nftr mar 

b^ltf-1 <HW C^H %TtW Rt4Ml ^Qjft I TJ5STK C^tM <1%^ nfen 

ft#s (Anticlockwise) CTMW 1W ( Positive ) C^t n*IT *JT <flW C^TWf *1%^ 

( Clockwise ) {{Negative) C^H^it^ri 

^t$, ^ntan ^rcnrsnt iw nnr tot *ri^ nton 90° wm n^r ^cn in F^otcn 
nmn i ssrttm 360° « 450° «*rt w nm^re <& wfl> in F^tcnt nmn i c^tM <hw 

cnsffln nrn 1 80° « 270° <flsr w ntwr «sr t>^ic*i, 90° <^180° «£bt w ntwr *n t^icn 
^ 270° « 360° *o?r w nmn 8<f F^tfttn nmn i 4n*f& *Htw cnro ’ton -90° 

cnw o° wnrnn8<f t>^'»i^i, -i80° cnw -90° «sRrnPU\sr^$ic»f, - 210 ° cnw _i8o° «jbt 

nwi b'gfiM « -360° - 270° 4 ® w ^cn in b'gfiM nmni 180° « 360° nr «*rt 

mwichi xox' cjmm iw 90° « 270° nr 4wn mwimi *tf*tw yot 

<?Ktn (fi>3r V.i) 

ft* :V.i mta Z404i inb$tflt*l, Z/JO^n^otFt, 

F$€ft?t 4»M I 

§Wl I (0 430° « (11) 545° C4l«IH«M «l#f CTH b'sjtflffl ftfa W I 

430° = 360° + 70° = 4 X 90° + 70° 

430° cnstnft iw c*m ^ 4 w<f*M nrnrns'ft? 5 »w«m 'sftwc^i ^®?m. 430° (nnnft 

n^ w n%n* 4 -WWW nr ^n^ntn n^ff igntn *m 70° vpc\o ^uim (ffcar : v.a) 1 

430° C^T 6 ^ in b'sfiffl «MiO-l ^BT I 



Bii) : b - .^. 

(ii) 545° =540° +5° =6x90° +5° 

545° CTWfl> <*RR 6 WK WW ft? 7-WWM WW I 545° CTWft fcn 9 !^ 

nfisn ^fem ft#» ftw ctictt nftw 6wti nr ^n^ntn ^pr «nft 'swspr ^rmt?r *m 

^tno ^ nwfr^fn cror 5° cnft ^uim (Rar = v.«) i 

^©nn 545° c^rnfr nrai 








(/)-520° 'Q (//) -750° WWW C<*M b^lCM TO f*T% ^ I 
(0 - 520°= -450° -70°= -5x90° -70° 

-520° -520° (TOTf 4TO*T TOjff 

^ 4<p$ %<P TOT IW »WWM ^T 90° W 70° ^pr ^€fer b^lt*l TOlffa ^TO (f&3T : V.8) I 
^T°n, -540° C^# b'jjtflt*! TOM I 



Y 

I&iil : br .8 


00-750° = -720° -30° =-8x90° -30° 

- 750° tow c^ph ^ ( 8 W) Tgm «Br «sw$ TO 3 

30° vycv© ^ciicn, (for v.<?) 1 
.-.-750° C<T>M1^jT ^TOM b^'olM I 



r 

Ipifl : b".<t 


TOf : -100° -365° -720° « 1320° C4M»1^ WH TO, fkrof^T^ri 





i«8 


iSlb'Od stf'fe 


v-8 1 4W 

(Unit) 

(h) ^lb^®i<^ *Hlf% ( Sexagesimal System ) <3 
(^) ( Circular System ) I 

(h) q|£q*i* *N% : *Nto wiW c^k *iQ»iic'W w m?$\ 4$ *Nto 

-WWK^T 90° 90 ^t®St (1° = One degree) m^\ 

^ fato 5^ 60 TOST JJl^oWW ^ filPfl? (1' = One Minute) ^ ^ fSlflfct* ^ 60 
W^BTSl1%«WW«fl^CTWW (1 " = One Secound) qst^JTI 

^fK, 60" ((7ICW) = 1' (ftfife) 

60' (RifSft) = 1° (ffcfi) 

90° (1%®) = 1 I 

«N% ^(4 wRm *$& mI&*ih >i^c<£ i 

CH%m : W £ ^0S <^75 OT C^K ^BT CT$ C^l*t^ ^ c«lf%«lH 

C*IH «M I 



to pgp ^0?r <^g o, ^5^ op = r ^^jpitc^r ^ mpg i pg m c^g o cs 
zpoq c^n?m *ttot$ ^ mI$*ih i ^^zpog <*rc* mI&jih i 

(*) ^€hr *N^ : «Nto cdftilM (Radian) CTMWCTH 1 lQ»llt'W 

c^iw Mf ’itof « mKUih < #sn0 9 i?r ^®r# fata «hj facjjte atot^ <*w <^ta ^§fa <#sn 

*i"lC^^fWJ1«lieH I 

Stfto b : C*l WlMl ^C0<T *tfafa <3 | 

2ttH : 2tW^0lj^ «aw. ®»«M 0 | ^0?T -^0^ <#fr p <3 P 

^0ffo <#fa p r (fto :V.^)I ^0?T ^fllE W n ( n > 1) 

nut fastf R*g*Jt*1l CTW Wf T5a«sr ^0l^ n 'StFt fag^ ^<1 1 ta - 

^ff0 fa»tf R^wl •BP , *Br I 

wr aw ^0 n 'srefafasa ^ (^0^ ^00 zbcd. « 

Tjg^sr^OT abed. ) I 

A OAB 'HHAOab ?Pff, W't, Z^OP 4^ZaOZ> PTTW C^K] ‘TRR^rfa^Sf 
*mj| ^ 1 



iStfcVsi] 




aboaobr 

ab oa ob r 


BC R CD 
be r cd 


r 


AB BC CD 

m __ __ _ 

■ ■ ” ” ” ” “ 

ab be cd 
AB + BC + CD + 

« 

• • 

ab + bc + cd + .... 


R 

r 

R+R+R+ 


nR 

nr 



n ^ ^ » +qo) ab, bc, cd ^ W TOT TOT 

»mi$ 


AB + BC + CD + w P 

ab+bc+cd + » ^c'QS p 

:. #^(i) to» *ft$, 

P_2R 

p 2 r 

— = — 

2 R 2 r 

^««i afl*T ^c'Sfi -*m 

.-. C*JC4iC*1i $fl> <3 <nra 'Sfg^o I (SfolFte) 

8 tffcwt(>) 4 <T ^TfMW "S^T « : 

'sjs^j : i i MwiMi <3 ^fi^- 3 k>ivj?j ^pih <3 i ^ 

^ 7t (*n$) alar 3^tn w to i rc ^ngfig ^?ur to*. sm»r 
WfK*^pRy 7R?|jr (ti =3-1415926535897932 ) I 

TOUT * : n*m» ¥t<T g»tfw n TO'sit^'siM n =3-1416 ^TOfrTOtTOI 

n to hm wifw n‘ifiK> toks; i cats:??' n to ^ tot to 

<?K5$ ^to'q tot i ^itSwinw c^rwir^ji 

7u to'sh^'sim 3-1416 wIsttottoti 
'S^pwl® : ^ffSiT V TOT, ’tftfaTOJ 27Ur I 

srtfcwti to 'TOftof 'srtrot wtf^r. 


$<w?m 7 t 









V <t WlCHU f§)« 


?m\ : ^§trr *NfcOT ( Circular System ) MlfcflH «flWW CTlBfl C * ItffeT 


v lR J lM ( Circular measure) ^®!T "53T I 

TOT /MON MWIWI <swfl> ctw ^nsr ^§t¥ <#5lN tor 

~sja i o \<r%<* cvsr ^sr 04 = r to ^ 

^3<piT^#| 

om 'Q on 0$ mmx A'qb^us cm ^bti 

c^g^; <rm /aob i <om 4 r «£bt ^ sr ap 

i!RW^s^) I 

Z^0P = 1 mR»*|M I 



m f*i$ (m « 


AB= s. 

af%wt2«l^llSI, 

/MON _ mAB_ _ m\_AB _s 
/A OP _ m AP~ 0A~ r 

:. /MON = - x /A OP 

r 

= -xl coftilM = - I 

r r 



:. /MON ««Br ^§t¥ <#S1N - , f^NIW ^)4R*^W CVSf TOST «SW r : *0M4 to 

r 

*iftror m *ito ^ bt i 

atffewt 8 I r <3TOTT ^33 5 'mcfa (TFfWT m CTPSf 0 5 = rQ 

toh 


p 



Trft- i v , Stt,^ 51^-^- i o’sr 







Rm o abc ^imr^ OB = r m ^5 = 5 4^ ^ 

ab mw^^(^ 5, g^z^6>5=0 c 1 s = rQ 1 

: o fagw <7Fg ^ oa^\ob ^ abc b frgw c^g 

ob 4<r * ^rmtf RPr£ bp m abc f&s p R*gps cm ^cs 1 


» : W^T^«i>ilW ZPOB = \ c 

^rmr wtf^r, wiwi c^p; c*w t £ >w!f#®<i> 1 

m AB ZAOB 

m 

" m P5 ~~ ZPOB 

s <4'? 5 ? s 0 c 

^T = — 

r i*T^ l c 


— = 0 

r 

:. s = rQ. [8fflf*te] 

b-'b fa® *tf^rr « <sifam (^€ta) >i«i 4 

sifasir va (fair v.j») «sbt MfaiiH 11 $, 

1 cdfetiM = — *wwm 

K 

2 

«r$t, l c = — -wwm 1 [l caffedH = T] 

K 


:. 1 ^viwK = 


^T, 90° = 






'nV 




1 ° = 


^ K V 


V 180y 


r = 


^ 180 ^ 
^ JC > 


»PF% : 


K 


(i) 90° = 1 mcmy = — arfatiM = 

2 




v^y 


^fr^, 180° =2 TOH = 7C Csrffc?rffi 71 c . 

(ii) qifcyw « «Nfac® cw ? fir D° « z? c ^ 


/ 


zr = 


Dx 


71 




V 


1 80 y 


= R 





D x = R 

180 


ivab 




180 7i 



« flrifeUlPW CTTOT^OTT : 


1 ° = 


180 


(ii) 30°= 30 x 


180 


(Hi) 45° = 45 x 


180 


(iv) 60° = 60 x 


180 


(v) 90°= 90 x 


180 


(vi) 180°= 180x 


180 


= 71 


(vii) 360°= 360 x—— =(2n) c 

l 180 ) 

cwr uftiiM (c) ^rwi^l^rr^r^ri wd affair <src*o 


1° =— , 30° =-, 45° =-, 60° =-, 90° =-, 1 80' 
180 6 4 3 2 


= 7i , 360° = 2 ti l 


B^Ti:l°= = 0-01745° 

\180y 

f 1 80 Y 

1° = =57-29578° £5^ *I|F iflfSl* ■ 

V K J 

4tTO7U 3-1416 4mMTOT^BTOI 


= 57°17'44-8r 


*w»un tu MuififSw (n = 3-1416) 

^jtobttot^i n dm <jj^v© ®«m wtj$ w toi 11> i 

^TO e t'Sl 

(i) 30° 12' 36" Ml^illW SWT TO I 


(ii) 


3n 


ww» stottoi 



fctbvsd 


i8o 




(0 


30 ° 12 ' 36 " = 30 ' 




f,J 6 l 

= 30 ° 

r 3 ^ 

= 30 ° 

f 63 l 

12 


60 J 


l 5 j 


L 5 J 




5x60 


( 21 Y ( 3021 


J 


\ 


100 


J 


\ 




100 


J 


3021 71 ~ , L 

x 

100 180 
3021ti 


v 1° = 


71 

180 


= •5273 MftllM (am) 

18000 

30°12 , 36" r = -5273 c » 

180 


(tf) 5L = 5L x M«i 


13 13 

540 


71 


v r = 


71 




3te 

T3 


13 

= 41°32'18-46". 
afcm- 4V32’ 18.46" 


8 I Ql'Jjp&rd 3:4:5 ? 

: *#, CTK 1^fl> 3x c , 4x c « 5jc c I 
slopes, 3x c +4x c +5x c =n c [Rl^d 2 TOH= ti c ] 

^r, 12 jc c =71 c 
71 


^T, X = 


12 


c^n 1%^ ^tias^r 


3x c = 


4jc c = 


5jc c = 


r 3m \ 

<J2 j 
f '4n > 

f 5 ti \ 




U27 
ic ic 5 tt 
4 ’I’T 2 


f-T 

<4J 

f-T 

v3v 

5tu 

~V2 


71 

~4 

71 

J 





i 8 i 


1-75 Rwitfiton *w ot5 40 m i wpifta ^iw4 w ? 

.-. 2t ir f^l?r(7c =3-1416) 


•1 1 1 • 1 I 1 •! 


.-. 40 


= 40x27c r ft. 
= 80rc r ft&fa 


ftfcur 


.-. a^rcw, 8071^ = 1750 [>ft.ft. = ioooftft?n 

_ 1750 1750 n ^, 

<It, r= = TW 

80tu 80x 3-1416 
= 6-963 ft&ra (snu) i 
tor : 6 • 963 ftft?r (smj) i 


fcTOjT'tfcl 6440 


Bri t»w « wmi®r^ c^ 7 g 2 ° 




rcr^ri 


<h»imh : = r = 6440 ft.ft. 


C^H 0=2° =2x 


90 


180 

cafenRi 


s = yf^ frtfj = uw « 



6440 x — ft.ft. 
90 


644tu 


ft.ft. 


= 224 • 8 ft.ft. (snu) 


to : 224 • 8 ft.ft. (SHU) I 


tot 1 1 7 OT.ft. I ^SfT 1 1 CT.ft. tfC'liT ^ ^WW ’tftsjM ft% 




ABC OB = 7 <?r.ft. AB = 1 1 <?r.ft. i AB 

e ft% ^cvo am i A 

^stotwtft, s = rQ 7x^ 


^T, 


S _ llC^T.ft. 

r 1 c ?r.ft. 


= l-57«fellH (m) 
to : 1-57 CHl&IlM (SlU) I 


k \f 

/Q V J B 

o 7 Pt.ft. / 


11 







aw 10 wiw <4^ ^sm 'siFs^vi -*m i afr wife 

28° ««W ^ ^ ^qh <JM 180 fr^m ^r, ^vilow afawl fr % ^ i 

: aft, (5Wr y45C^5?r b fan c«w aiair a*sr 10 c*\ffs acr <#far ^ fanw> i 

^5 ZAOB = 28° 


1 80 

05 = <CTM4 = frfriT = 90 frlfa 

2 

afa w ^5 = s fafi?r 
'simrwifa, 

s =rQ =90x28° frfriT 

= 90x28x— fr&ls 

180 



= 14ti faBia 


= 14x3- 1416 fa&m(sim) 
= 43-98 frBliT (gnu) 


.-. 4*»llC«W *lR>Ca*1 = — 98 frft?T/<?rcW = 4-398 frBl?T/<?ICW 

10 

= 4.4 fat>Br/CTCTw (ana) 

^3* : 4 ■ 4 frfrftyf^TCW (gftu) 


Saw* i 540 fac*iifrsi«i nsf fanw c^twr *iw^ T wttfcvijf w i nfoNplE* fr% 
wi 

^raffia : v45 ai^lfci 'ilhfan ^ fflw 540 fa.fr. O fa^w *m$R> T 

^BT I AO = r= aJM4 = 540 fa.fr. 


ctH v405 = T 


r j_) 

K<&) 


awt^ ^©r » m= s fa.fr. 


In 

60x180 


mI&iim i 




s = rQ = 540 x 


7tu 


60x180 


fa.fr. 


7x3-1416 


20 

= i-i fa.fr. (gnu) i 


fa.fr (am) 


B 



fcw : 9 it^?r^5T m fafr. (ano at lioofrBm (sim) i 



stfeHo 


i8^ 


4 jm^wUu tost ftc^sr wijt^ 5 ^ ^ittot tot i crosr 71 4* tot to gifw 
^pT’Pfe'TOTOTO (tc =3-1416) 1 
ilffil CUftillM STOTTO : 

( 1 ) 75°30' (//) 55°54'53" (hi) 33°22'ir 

i I (4) I ft%S 2JTOTTOT : 

fijr 

(0 — afttlM (ii) 1-3177 CtifttlM (iii) 0-9759 CSjftTOT 


* I TO# (^Ww 4flJq*l4> « ^§k TOlaTOT D° ^R c TOT 21TOT TOT TOT, 3TOT TO OT 

D _ R 
180 _ tc~* 

« I TO# TOTO 2 1#1?T 3 C3T.f^T. TOT, TOPtST <#fa?T 4PJ*[ TOT TO g*lft<P TOT ft% 
TO I 

8 1 TO# 4lft?T TOPtiT TOT 0 • 84 ffiro TO?. TOP# afa MM» 6 TO^BTI ftfa 

TO I 

<t I CTO^TT CTOT ft*#4 TOTO 2 : 5 : 3 . « ^JS*T CTOTO ^§t¥ TOT 4»B ? 

& 1 to# Ri'Scto ctoitott touto cgftsjj tor ^to^t cto# croro ft*£t 1 croigpror 

MftsiH #rtw ? 


*\ 1 TOrtf 6440 fa.ft. 1 tot « TOro crog 5° ctot tost i tot « wjsjtcto 

? 

ir 1 ^t% TOrtf 6440 fa.ft. 1 (TOto « c^$fror ^t% crog 1 0°6 , 3 ,r ctot tot i 

cg<mui> « c'e'gPmw w^oTg^w ? 

^ I *ftC5g TO# ^Itcror ^StTOT 4C4 1 1 C>IW«» TO# ^STOT TOTOT TOST I TO TO# CTOg 

30° ctot ^43 tost to^^c^ tot 201 ? 

10 i 3®%T4JtTO 6440 fa.ft. i «jfi% ^^ cstst ot TO crog 32" ctot tost TOist gsrf 

■w ? 

11 i TOtg 9-30 TOTOstTOist^'q l^PiclJfi^lTO^^scTOTOCfi^lc^ sjtottoti 


r?cto : top to crog 


4#t?r WTOTOT 


r 


360' 
60 
n 


= 6° ft® CTOT TOST I 9-30 TO TOffi 4#T « ftftcBsr 


V 


1 


15 + 2- 4T 17- TO] 

2y 2 


i*l TOP fTOPlSJ *W TOTOT 6 fc.ft. CTOT Catos' 36 C>1CTO^ CT ^TOf «lft*V| TOST ^sT CTOg 
60° CTOT^^TO^I ^QSD 4JHft%TOTI 

i«i 750 ftwiftUw gp?r to# frgp® ctot TOft 8' ctot tost i «n*)^n>4 %wrft%TOT i 



i88 


StbVoj) 


tr °i ( Trigonometric Ratios) 

R)t<f>l c lWs?l 4$ Wf TO QlC^MfiFo* (sine, cosine, tangent, 

secant, cosecant, cotangent) TOtS5T Wt 5C5 I 5T5TC5 MWIWI 

5^5 'PWtiw c*h5 5*sif ^ i v ii?i jii ira<j> ^4 « 

b'gtflt*! 5C5 C5 >1“1C<£ 5TMTT Wt 5C5 I QlWllfSlllfc* Wi ^Ifc'Ul '5R^T 


5TO<£ ifBrtT C5G5T 5C5 I 4^0 'SfM ttlWVCfcl 


f 7t n n n ^ 

v* 9 9 9 

6 4 3 2 


v 


QlWMfillfc* 45*. 


y 


5*5fc5T <M"lc4 5fc5[55N3 

0^) *|^wk*ls QiwMftRxp '°(*|^l'8^»j^, {Trigonometric Ratios of Acute Angles) : 

555 5515 W5T 5t5?rr 

(fferv.ivs) opq Rmmi 5# i 

A0P0 <4 ZOQP WPH I 

ZPOQ 45 mXC* : OP l3^t«rH ^§W (Hypotenuse), 

OQ 'sgT^l ( adjacent side), PQ 55 ( opposite side) 45*. 

ZPOQ =0 FpfFm) I OPQ -MilWI^l fa^Mr JJ^WIH 0 
45 W5T 55fi> «i lull's (sine, cosine, tangent, 

secant, cosecant, cotangent) 55la s C5 Picjjl'S ^ft5 5*$?t1w 5 5 5t 55 : 



sin0 = 


PQ 55 


tan0 = 


a 

~ OP 

voif\©v^«r 

OQ _ 


OP 

vsi^er 

_PQ _ 

55 

OQ 



^ OP 

cosec0 = = a — 

PQ 55 

sec9= ^ = ^_ 

OQ 

cote= ^e = j&_ 

PQ 55 


4W i i 45# c^s i 

55l5t5 : 5f5, ABC 4<pft> 0i v 5®r 

= y4C,^r= ab 

55 = BC, 45*. ZBAC=6 
C5Q5T5tt5 tan0 =3 


3 *c*i «mj Qic^Mfolfc* i 

C 


5t, tan0 = — 


3 

1 


.-. BC 55 = 3 45*5* 45*. AB = = 1 45*5* I 

fiwic5iaic>w 5^1181 

AC = 4aB 2 + BC 2 = Vl 2 + 3 2 = M 45*5* 



B 





i8<? 


sinG = — P— = 


COS0 = 



3 

VlO 

1 


cos/neG = 


V10 


sec0 = 




_ \10 
3 

W *J \ 0 


= VlO 


. 1 
cote =— ^ — = - 
*nt 3 

®T¥%?T : c<ic^ 'ai^llc'851 c^lcil 4^ 5llc<P r il 3 R?, sine, cosine, tangent, secant, cosecant, 
cotangent 4$ ^1$ 4PR CTlCTt W ^1$ I 


^1«f : ^5C 


sin0 =— I ^5RJ 
V 5 



sr^i 



«I-C1|V6»IV^W *TCTW 1*NT *JT I C * PH : 
sine 0 = sin 6, cosine 0 = cos 0, tangent 0 = tan 0, 
secant 0 = sec 0, cosecant 0 = cosec 0, cotangent 0 = cot 0 

(*i) 4$ wt ^mr « wi wi *ht 13i ^ Wfc i 

afw RT «iPrf «mU"l ( Standard position) WHT WFR I R*tPo% ^»Tot*l yi 9r% C*^ 'bHto 

*rt^ Rftr «ror «m<jH < H'qrt rr i 0 c* 'tot 

RiwMflilfe* c^M fviiw Rmmi 0 cticw FiPWJ %jr 'src^rr rrsir rt i 


^T#,^%Wr X'OX C5T*IT x-*PF, TOY C?Kf, 4RI O 

OA «Rl^r x -W OX Rftf d IOT ’JJ ^BT R^?T (anticlockwise) 

'srrkr 0 *wc* (fBar to 8) 1 


OA 


OX <R* 0 Pitt (initial side) w OA (terminal side) RRtRRi OA an®* 

o P(x, y) r ox <? iw »nr w y, 07 onw 

x ^ zogp rrfpR (ffra tos) i 

^SRR *Nfe»|ftflCT* ^31 = \OP\ = r = -sjx 2 + y 2 I ^5RPT CT (RstPff (RTCR 0 «flST *RT 

0 |Wl*lfilI &4 ^'ll'oR^^tR : . y 

• a - rr - y A 

Sm vaifvg>\a » 6r »• Pfoy)/^ 


sin0 = 


_ y 

vainer 

r 

COS0 = 


_ X 







tan 6 = ^ [x * 0] 

W x 

sec0 = =- [x * 0] 

x 

cosecG = ' a| ^ > ^ = — [y * 0] 

■TO J> 

cote = — = - [_y * 0] 

wfa i I P W O fcn ^ ^enfir r = | OP | > 0 sine « cos0 wrot I cm 

sllfe<f> ^ X -TORT te*Rr *s\*m y = 0 ^r^OT«fl^fCTW3r^RT cosecO « cote 

«l^tolM, OA gnft^r ^ J> -«CT3T te*Rr x = 0 <s^r W sec0 « tane 

^58#©^r^i 

snft^^i? cm «flRrte*Rr P(x,y) c^rrl^; ^(x,,^,) (fsar v.i<?(^) « 

ftar v.i<? («!)) I P{x,y) 'Q ^(Xj,^) x'Sf^' fc*fir PM « 4tf%l 

AOPM « kOP x M x ^*t I 


r 



* >>1 >i >■ >i *■ n 

sine = ^ = A 

r ij 

COS0 = - = ^L 

r ij 

tanG = ^ = A I 

X Xj 



\BfcbVssl 




: RlWMfSll'B* 7t7 2ft%F 7% OA 47 $77 

P 4 ?T $ 7 d 773 T 7 T I 

77 %t \9 I 0 ^WW 5 |fw 7 t «mt)M 47 211 ^^: 

OA 2177 b^i^i w 47 ?. 0 = zm4 7?r (far *.**) i 04 

Tt^ffa MWIWI ^ P(x,>>) to « P C7E7* QAT 47 $77 
PM 77 <$E7 C77t 717 C7, OM = x, PM = y *WOP = r 7E7 


Y 



'TiETt&TH (7*) « (7) rtw 0 47*3; 7H 71'QTt 717 I 

(*D Qiwwf^^ *ito ,w iGto *i*i 4 

tonTftto '*i^i|v 4)3i ^ Tfjpr ctet* w 7 # ct, 

sin0 = — ^ — , cosec0 = '° l ^' Br = — = — = — - — 
41^'4«r *17 77 sin0 


sin0 = W cosec0 = 

cosec0 sin0 


Y 



TI^ICIW, cos0 = — Jp— , sec0 = = — L— = — *— 

'qR 7^7 COS0 

'ail^o'^BT 


Tffa cos0 = « sec0 = 

sec0 cos0 

4*$«IM, tan0 = — — 47?. cot0 = — — 

cot 0 tan 0 

V-V (Identities) 

(i) sin 2 0+cos 2 0=l 
2 M7 : 7TE77 (flET* 'TtTTt <?tfr , 


COS0 = ^ = — 

'Olbo^’Sf Y 


sin0 = 


77 


- = z 

'srf^er r 


47?. r 2 = x 2 + y 2 

2 2 2,2 
■ 2 n 2 rt X y X +y 
sin 0 + cos 0 - —y + ^-r- t~ 

r r r 



= l-sin 2 0 


.'. sin 2 0 + cos 2 0=1 (2fsflf«fts) | 

(z) 7V«Ml«M CTE^^TlTTT Tit, sin 2 0 =l-cos 2 0 7t, cos 2 0 
STTK 7*71 717 C7, .. 



i8 V 


StbVoj] 


(ii) l + tan 2 0 =sec 2 0 sec 2 0 -1 = tan 2 0 

(iii) 1 + cot 2 0 = cosec 2 © cosec 2 © -1 = cot 2 0 


(fftaflT TOICTJ) : 

(i) sec 2 0 -tan 2 0 =1 

(ii) cosec 2 © - cot 2 © =1 


V-b b^6\0\ 0wWf5il^4 ft>$* 

fast Cf6ar tr.itr) ^s% X'OX TO? 7'07 W TOT TOfl> (Quadrant) 

TOaro - X07 (»T b^H) , 707' (*TT FJ^rn) X'07' (vsTT^W) TO? 7'QZ (8<f^€W)fa5^ 



I&iil v.iv 


OX TO^ftPlr Oyl , ^ftl3T f^#s 04 TOSlt^TOTO^r 

t&*nr Pr&r tost c^H ^ i yfuwM aftr o^ to ft*Rr mwiwi P(x, >>) Pit i 

op =r i snft^aftr oa to? p t^itM «i«*o c«w to>t x ^ y to 




O^ aftr SJW b^$lc*l TOV, TO x « j; TO TO 1 <M 1 ^ I ^ 1 $ SJW W 

®i^s*ri^i o^ b'g^it'HtwTOsTp^T^Bf x to? <^Ftf& >> *hiw 


sin 


' y N 
sin0 =A- 


\ 


rj 


TO?, cos ec 


' fl 0 
cos ec0 = — 

v y) 


«UJ 1 l'o i $15 


, W5FI TO$4>IM WTT ^IC*I P P^r^Sf x 'Q<^tfi> y 


r 


tan 


tan© = 


-y y 


\ 


\ 


— x 


X) 


{ 


'Q cot 


cot© = 




- X 


-y 


x} 

yj 








i8b 


oa uHis $*bt p l^r ^sr x *hi^f ^ y 


cos cos0 = — >W 
l r 



sec sec0 = — ^'srpr 

l x J 


«TR1?T, x MWIWI «W0CT y <iR 'SIR ' l 5pT cos ec cosec0 = — ^ cot cot0 = — 

l y) { y 


'5RW Tj^TU »R98ll«|ve I 

( A 

y -TORT MWIWI «mflM x «flBT ’SpT I ^1$ y -WF&t TO sec sec0 = - ^ 

l xj 

y\ y\ ( y\ 

tan tan0 = — RlsalRi'o ^RTI sin sin0 = — W cos cos0 =— 'ai^'ll's P R^jsi 


MWIWI 5Pl% I 

«nM5srcr ^biw to (f&ar v.i^) <r« *fit i fi>ww mwimi c^ro snfc* 

'smtlC-M ^"BT TO3T $3 C^TO »1<M I3| Wllfirffc* 'Sl-Mltfwl fStflT >|d«r 4« | 


** b^M 


J-SJ 


sine <3 cosec x Ndi v 1l l i> «Ht^ 5 (’RWf ^HI'o *H^«p) 


b^t*l 




tan 'Q cot 'sjjrt® «Hl^<p cos <3 sec 'sill's 


b'.io 


Ibifl: V.i«S 



W-W ct 1% ^HWICH* 



TOt^iT Wt W5 I ^ffawr *fl<rc=T 


MWIWI 



TOCTT I 


(7PTO SR'S ( Standard position ) : 

^s% wr l^o as aftf «rer ctw w 1 ? wMlki af^s 'sr^r 


srenr^mn 



\3tbVoj] stfefto 




V.ii '^1'© JjiJM.fl vm\ : 

0 MWIWI C^H I «£BT ®m(jM ^tWT *ftr oz 4fT fc*BT P(x,y) (TPftW OP = r (>0) I 


^i?T0 CTlC'BT Y 



Wf 0 (^IfT JjiJMfl VR OZ P vS^ fatfst TO I 


0 TO OPM fl^to 

y ^15 

^ sin0= 7 = ^^ 


Cos0 

tan0 


x 

“ r - 

y ^ ^ 

“ x Jlf^o ’ ^° ji ^ 1 


= r, >lf^vo OM = x, <fl^ PM= y 



cro QiwiifSi^ ^igo* wm « cg% *if*fes <fe* 

SPW *rawt% %s[eFf%%^ i 

0° «^90° C4lCMf! ^PB *1^: 

0° crot?r cro fw? *ftr ox «^r topi ^»?ikp(x,o) ^r = op = x 


'5TS^, 




StfcVffli] 5jfe^s 


iffi 


_ „„ XX, 

Cos 0° =- = -=1 
r x 


90° C^lFltT CWU$ ffW! #i| Oy^5CT?r «*Br I ^5<Tft P(0,y) W r = OP = 

Sin 90° = 1 = 1 = 1 
r y 

Cos 90° =-=° = 0. 
r r 


rtOT weft cw ^mr, 0 c* 

(b) Sin 2 0 + Cos 2 0 = 1 

Wf: SinG = ^ , Cos0 = - , r 1 = x 2 + y 2 

r r 



Sin 2 0 + Cos 2 0 = 


x 2 + 


= ? =1 


„ sinG „ cos0 

(2)tan6= ^’ cot0= itae 

1 „ 1 
sec0 = — r , cosecG = tt 
cos0 sinG 

onict wm >ivissif?jvs> i 




11 

Sin, cosec 
*H1W 

A 

WT'Sf^s 

1W 

III 

IV 

tan, cot 

Cos, sec 


*HtW 


II I (+, +) 

(- +) 

III IV 

(“ -) (+» -) 


(8) | sinG | < 1 , CosG < 1 
sm : Sin 2 0 + Cos 2 0 = 1 
Sin 2 0 < 1, Cos 2 0 < 1. 

I sinG | < 1 } | CosG | < 1 

«t) 



SinG 


CosG 


tanG 


0° 

71 

6 =30 

-Ma 

II 

o 

o 

O 

II 

£|m 

0 

\ 

1 

V3 


2 

V 2 

2 

1 

V3 

1 

_1 


2 

S 

2 

0 

1 

l 

s 


s 




f =90° 


































iff* 


f jr ^ 

0<Q <- 

V 2 j 


i i e ^c<f>N 

^5PT (Identities) WI5 ^ I 
'Jmwlft, sin 2 0 + cos 2 0=1 


^ cos0 = - ^®T, '5HPR On<f>N^<f> TIK 


^t, sin 2 0=1- cos 2 0=1- 


f4V 




25-16 


25 



16 

25 


9 _ 

25 



(71^0 ^WW, ^1$ 0 sm b^lPt «mR(> 6 »M*I R|M>Mftfa4 ^fl^s tRl^y I 

• o 3 
. . sin0 = — 

5 


sec0 = 

cos0 


1-1 

4 ~4 

5 


cos ecQ = 

cos0 


1-1 
3 _ 3 

5 


poq w^tl^jsr eft?* ’ftt. 


tan0 = 


_53_ 


Wilfrflt _ pq/op 

~ oo / op 


cot0 = — = 


_ OQ/OP 
PQ/OP 


: tan0 


sin0 

cos0 


, cot0 


COS0 

sin0 


3/5_3 
4/5 _ 4 

4/5 4 

4/5 " 3 


laiFmftfaF WIWCHU sec 2 0 - tan 2 0 =1 


tan 2 0 = sec 2 0 = -1 = 






-1 = 



9 _ 

16 



3 

4 


WRI3, cosec 2 © -cot 2 0 =1 





i<?vs 


_ 2n v , f5[ . 25 . 16 

^T, coi 0 = cos ec o — 1 = — -1 = 1 = — 

{3 9 9 


cot0 = 


16 4 


vsfa 4 

=-£ — = - [c^rsnr^m] 

'Sfmsr 5 


ftw : «nnar wift, cose = 


•hput to f^sr poq <siff *n$. 


PQ = V OP 2 - OQ 2 = V 5 2 - 4 : 
= V25-16 = V9 = 3 4W 


sin0 = 


Pg = 3 

OP 5 


tan0 = 


PQ = 3 

oe 4 


sec0 = 


cosec0 = 


OP 5 
Og“4 

OP 5 
Pg“3 


cot0 = 


OQ = 4 
Pg 3 


_z£_ 

0 4 


TO : 0 


7C ^ 

— <0 < k ^ tan0 = — ^FT, TO 

2 J 2 




'=Tff5*T <*ET ^IWCTT f^T W I 


•qrtjt-^o , tefcbva*) sjfc^s-jj'sr- io-sr 






i <?8 


^ I coSv4 = — ,sin5 = 

5 

: (WTIT C0Sv4 = 

Wtf%, sin 2 A + cos 2 A 
^T, sin 2 A = l-cos 2 A 

= \-— = 9 


13 

4 

5 
= 1 


25 25 


sin A = J-=- [A TOW] 
24 5 * 

. sin A 7 3 

tan^4 = = -“- = — . 

C0Sv4 4 4 

5 


WR 1 W, sin 5 = 


12 

13 


cos 


B = Vl-sin 2 8 = Jl- 


144 


25 


169 V 169 


cos 5 = 


13 


tan 5 = 


sin 5 12/13 12 


cos i? 




5/13 5 

12 3 

tan5-tanv4 _ 5 4 


1 + tan 5. tan j 12 3 

5 ’4 

48-15 


33 


. 20 _ 20 _ 


33 


1 + 


36 20 + 36 56 


20 


20 



tan5-tanv4 33 
l + tan8.tanv4 56 

v5ik«H vs I : sin 2 — + cos 2 — + tan 2 — + cot 2 — 

6 4 3 2 

sin— = -,cos— = ^,tan— = V3 ^ cot— 
6 2’ 4 V2 3 2 

. itt 2^t 2^1 2^t 

sin — + cos — + tan — + cot — 

6 4 3 2 


= 0 


( 1Y rj_ v 

W vV2y 


+ 


+ 


(a/3) 2 + (0) : 




iStbVojl stfefc 


i<?<? 


1 2 „ „3 

= — H 1-3 = 3- 

4 4 4 


■‘Pier : i 1 sin 2 — cos 2 — h tan 2 — sec 2 — h cot 2 — cos ec 2 — ‘SET "SIH f»T% ^ 1 

4 

3 6 3 3 

4 


. ? ^ . 7C 7t 2 ^ 

. 2 ft . 7t 7t 2 ^ 


sin — + sin— cos — + cos - 

sin — sin — cos— + cos — 

^ 1 : 

3 3 3 3 

3 3 3 3 

. n n 

. n n 


sin — + cos — 

sin cos — 


3 3 

3 3 


8 : 7sin 2 0 + 3 cos 2 0 = 4 SfsrK W <?T, 

: (WHlt 'sm., 7sin 2 0 +3 cos 2 0=4 

^r, 7 sin 2 0 + 3(1 - sin 2 0) = 4 [v sin 2 0 +cos 2 0 
^t, 7sin 2 0 +3-3sin 2 0 =4 
^t, 4sin 2 0 =1 

^t, sin 2 0 = — 

4 

'srRI^, cos 2 0 = l-sin 2 0 

,i.l 

4 


1 

■s 


tan 2 0 = 


sin 2 0 

cos 2 0 

1 


^t, tan 2 0 = -=- 


tan 2 0 = — 


tan0 = 


sin9 

COS0 


tan 1 © =±-T= (2TCtf«te) I 

V3 

I 15 cos 2 0 +2sin0 =7 -—<0 <— ^ cot© 4 <T "SIFT fafa ^ I 

2 2 

*i*d*lh : 15cos 2 0 +2sin0 = 7 

^T, 15cos 2 0 +2sin0 =7 [v sin 2 0 +cos 2 0 =1] 

^t, 15 — 15 sirr 2 0+2 sin.6 = 7 
^t, 15sin 2 0 -2sin0 -8 = 0 










^T, 15sin 2 0 -12sin0 +10sin9 -8 = 0 
^T, (3sin0 +2)(5sin0 -4) = 0 

2 4 
sin0 = — ^T, sin0 

3 5 


71 


71 


sin0 <4?T 'SJR I <0 < — 


sin0 = — 
3 


cos0 = Vl-sin 2 0 = Jl-— = — 

V 9 3 


sin0 = y cos0 = Vl-sin 2 0 = Ji- 


ll 

25 


3 

5 


cot0 = 


COS0 

sin0 


V5 

_ 3 _ 

_2 

3 


Vs 


pm sin0 =-- 


2 

3 


W cot0 = 




cos 9 _ 5 
sin0 ~J 
5 

2 4 


- pm sin0 
4 


4 

5 


fe I A = — 'Q B = —^Sm^C4, 
3 6 

(i) sin(A + B) = sinAcosB + cosAsinB 

tax\A - tanB 


(ii) tan(A -B) = 


1 + tanA • tanB 


SPTK : (0 = sin ( A + B) = sin 


^71 71 ^ 

U + ~6j 


. 71 

jin— 

2 


= 1 


= sinAcosB + cosAsinB = sin — cos — + cos — sin — 

3 6 3 6 

S S i i 

2 ’ 2 + 2 2 

wsF = ww (sunFte) i 


S S 1 1 3 1 , 

+ = — + — = 1 

2 2 2 2 4 4 


8RW : (if) = tonU - 5) = ton 




71 




70 







n 1 
= tan— = 


6 V3 


tsprn = 


tanA — tanB 
1 + tanA • tanB 


7t 71 

ton ton - 

3 6 

, 71 71 

1 + ton — • tan - 
3 6 


V3- 


V3 


1 + V3- 


V3 


2V3 1 S 1 

x — = = —= 

3 2 3 V3 


(annf^5) 1 


i4 = — « 5 = — Pill'S 

3 6 


( i ) sin(A - B) = sinAcosB - cosAsinB 
(ji) cos(A + B) = cosAcosB - sinAsinB 
(hi) cos(A - B) = cosAcosB + sinAsinB 


(iv) tan2B = 


2 tanB 
l-tan (i) 2 B 





iffb- 







cos — 

... 4 .... n n k 

(i) (u) tan — l- tan — tan — 

n , . k 4 6 3 

cos — h sin — 

6 3 

4 3tt 

* I cos0 = — ^ 7U < 0 < — w T ton© w sinQ 43 

5 2 

2 K 

v I sinA = —j= 431 — < A < k 43 cspwi cosA 43?. tanA 43 'sn^T 3^o ? 

V5 2 

1 ^ w 

8 I C^TTf 'silcs., cosA =— 43? cosA 'Q sinA 43*$ I sinA 43? tanA < 43 -s lt*T3 5 ^ ? 

2 

<t I PWHT^rW, tanA = — — 43? tanA « cos^ | sinA 43? cos^ 43'JfH' 

12 


sm 3*3 : 

(0 ton v4 + cot A = secAcosccA 


(n) 


(iii) 


1 + cos 0 
1-COS0 
1 - sinA 


= cosec0 + cot0 = 


= secA - tanA 


sec© + 1 
sec© - 1 


V 1 + sin A 

(iv) se c 4 0 - sec 2 © = ton 4 0 + ton 2 0 

(v) (sec© - cos0 )(cosec0 - sinQ )(ton0 + cot0 ) 
. „ ton© + sec© - 1 


(vi) 


ton© - sec + 1 


= ton© + sec© 


CL [ 

<\ l 3ft cosecA = — 33, c^lc'i a > b > 0 , ^C3 2f5Tf*t 3*3 C3, tanA = , ~ 

b V ^ 2 

\r I 3ft cos0 - sm© = JlsinQ 33,^03 C331?3 C3, cos0 + sm© = V2cos 0 


hi tan© = —(x#y) 3C3, xsin ^ + .V C0S Q ?ft <f 3 353l 

y xsin© -j>cos© 

x 2 — 1 


io I tanQ + se c0 = x 3C3, £3*33 £3, sin© = 


x 2 +1 


bb I ocos© - 65m© = c 3£*r, 213^353 £3, asm© + bcosQ = ±yja 2 +b 2 -c 2 



*lf 


Mb 


/-.x . 2 7C 2 ^ 2^ 2^ 

(0 — hcos — vtan — hcot — 

6 4 3 6 

- 2 7E . 2 ^ 1 .2 ^ 1 2^ 

00 3/an 5m cot — h—sec — 

4 3 2 6 3 4 

✓ •■•X 2^ . 2 ^ 2^ 2^ 2^ 

(hi) /an 5m —/an —/an —• cos — 

4 3 6 3 4 

71 71 

tan tan — 

(iv) — + cos — cos — + sin — sin — 

1 + tan — tan — 3 6 3 6 

3 6 


1 - sin 


2 71 


2 7t 2 7t 

cos — h cos 


f 


ivs I : 


X 


1 . 2 71 2 71 2 7C 

1 + sin — cosec cot 

4 2 2 


71 


sin — ton — 


7t ^ f 2 7t 2 7t ' 
sec fan — 




+ 


J 


V 


v-i* SiwmRiI^ ft€k wf «h*ht ajtiwicnn 


^ 71 ^ 

0 <0 <- 

v 2y 


6; 


'FWuw 


b^lPl ^ fifBT'f, ^siM C^fi^ QlWM^Rxf* ^rj*ft^s ^ V6|^1|va>|^ 

wrre i «sft wf sww c*m (- 0 ) ^ 


S 3 NIN IIS 3 I ^SjLH 

k<k wr *sbt ^*Br 1%% tost *rt?HRtkwKR — -0, — +0 % +0 , % -0 , 

2 2 

3tt 3tt tt it 

— + 0, 0 , 271 +0 , 2tc -0 nx — +0 « nx — -0 [CT»I1BT n *RtW "Ffa-'tlt ^ 

2 2 2 2 


0 <0 < — 
2 


cffljip Qic^MfSilfc* <srtM5^ «n^r i 


v.i* (^) (-0) <rsw?t Qic^Mfiilfc* 


f 71 ^ 

0 <0 < — 
2 




I 


j 


<i# \<i*wh ?ftr Q4 «w ^ 'SR^k ox c«iw rIw ^Mfar Tpr sm>r b^ic*l 

ZXOA = Q ^ ^ ZXOA' = -Q ^ (fi>3f : 

v.^i) i oa sftprfcifimwiwi /?(x,^) kti p(x,y ) ox *sbt ' 0*Br pn 

«flR* PN C* Rffik OA' C* Q fatjCfc C^fT TOST I ^C®r QN (3T«ft OX *SBT 'Q*BT ®T? I 

CTCS5 W5R sm b^HM CTI5$ x > 0, j; > 0 *FHON = x,PN = y . 


A OPN « AO0X Ql^er^UM ZPON = ZQON, ZONP = ZONQ <SR* ON ^5?I 

Qngow ^ 13^^151 



StbVoj) 


)>'bo 


A 

y P(x, y) 

o 

-9 N 
\ Q(x,-y) 


fi >31 


PN 

Q 




N = QN (*W, OP = 0Q. 

flST sysm <£® s «f^ I 0 

ft l^tewi CWU3 ON = ^fft, QN 

< 3 ^ft ^tM^r ^srrsrat < ttt. 


Q(x, - y) I OQN 

r = r (q§) i 


sin(-0 ) 


QN _ 

-y _ PN _ 

vainer 

OQ 

r OP~ 

cos(-0 ) 

_ 

ON _ 

x ON 
— = = COS0 

vai^Sf 

OQ 

r OP 

tan(-0) 

*R _ 

QN _ 

-y _ PN _ 


ON 

r ON ~ 


i£)<p$\»Ig<), cos ec(-0 ) = - cos ecQ , sec(-0) = sec0, cot(-0) = -cot0. 

'SJS^T : MWIMI C^M 0 <*BT »| “MfcjBlT ^ttfr 

w . f 7T > JT f JT A JT f JT > JT 

SitesH- *\ : sin = - sin — , cos = cos — , tan = - tan — , 

6 ) 6 v 4 j 4 v 4 y 4 

f 7t ^ 7t f tO 7t / 7C ^ 7t 

3 3 l 3 3 [ 6 6 


*.*«(*) I — 0 

v 2 t 



° <0 <j I. 


qfft, ctiptt ^frereR ?iftr oa tsi?r 'srtf^ ox c«iw R*i3)« ^pr swr 

ZXOA = G C^M RS0T I «M3T 04' 'J#T *SR^R OX ^jST 


ZXOY = — (^*1 fcvlg' *BT 07 
2 

<PCfl (fi> 3 f : V.^) I 


CTIW ^?T ^MSW ZYOA' - -0 


^®r, zm4'=-+(-0)= --0 

2 2 







op oq p 'q q ox pm « qn 

A POM « A QON *PICT1% fiRJBfTOBr ZOMP = ZONQ, ZPOM = ZOQN 
OP = OQ. 

.-. tai^efW^Rl 

.-. ON = PM ^ QN = OM 
P(x,y) 

OM=x, PM=y 
.'. ON=y, QN=x 

■■■ Q(y» x ) 

anoq «aRr crci «fmr *tt$. 


sin 


f ^ 

--0 
2 




cos 


--e 

2 


tan 


--0 


y 

) 

\ 


v2 


= - = COS0 
r 


= 2- = sin0 
r 

x 


cosec 


= - = COt0 

J y 

^7U ^ 

--0 
2 


cot 




^71 ^ 

--0 

2 


= sec0 , sec 


J 





= tan0 . 


y 


MWIWI CTW 0 (CUT *MJ <>1 "1^*11 'Hid? I 


$Wt-V : sin 


^71^ 

■ 

r n 

K ^ 

— 

= sin 

— 

— 

^3; 


U 

6y 


tan 


^7t ^ 


= tan 


^71 71 ^ 


sec — 

UJ 

wihr : 0 <sw 




r 


- sec 


2 3 j 

\ 


7t 

= cos— 
6 


.it 

= cot— 
3 


f 7t ^ 
--0 


7t 7t 

T _ 4 


y 


71 

= cosec— 

4 




CTW *8^ ^ (Complement Angle) I 4W?T szwe 


y 


cosine , <4^^ tangent ' s Hsii5fl cotangent <4^ secant ' a l%fD*l cosecant ^ ^i»iM I 


\r.y s («t) I 


^71 ^ 

— +0 

2 




Wlcln QlWWfSl^ '5f^5^ 


y 


C tz ^ 

O<0 <- 
2 




I 


y 


, Stt^ ^ifc^s-^-sr- io'sr 



SjfeHa 


i'w 


qft, ^iirh #tr oa ^tiH ox (&& ^sr t¥#® 3^ t>^it*i 

ZX04 = 0 «sw '* ^jsr ZAO A' = — ctK ^or (fiai ►.*©) i ^pr, 

zxo^ = zya4'=e <*wzm4'=— +o i 

2 

04 jrf% «3sr P(x, y) MWlMl $P%\ OA' '0*RT Q ‘W'tolM <?PT 

OP = OQ ^r i p « q frurtOT x -^rcr «*i5r pm « QjV i 

.-. ZPOM = ZNQO = ZYOQ = 0 . 

<$■*& »wc*fll Qi^er pom « qon lasrsiwr zpom = znqo 

ZPMO = ZQNO 

<*FR OP = OQ = r 

;. APOM « A QON 

.*. ON = PM, QN = OM 
<*Pl=T P (pc, y ) ^ 

ON = -PM = -y 
QN = OM = x 

:. Q l^r Wm Q(-y, x) 



'SJS^T : MWIWI C^fl - 0 «w *fii$ I 








tan 


^571^ 


'n k) 

— 

= tan 

1 

6 J 


U 3 J 


K 1 

= -cot— = 1 = 

3 V3 


4l©t : sec 


/ 3 ji n 


cosec 


'' 5 k'' 




'iWl cot 


f 27E^ 




v ^ ) 




tr.i8 I (Jt +0) C^ICMsI Q|M i Mftf'®4 s «|«f||vi>|vj^ 


^ 71 ^ 

0<e <- 
2 




y 


oa ^'5rw ox WSe* ^ sm i^icm zxoa=q 

<4^. fTO* ^I?TQ ^ '$>'§1*1 ZAOA' = K C^H 'TOST (fiat : tr.^8) I 

zxoa' = (7t +e) . 

(iHK OA #fl<T 'S’RT C*K4lWl P « OA' i£BT$*|jT Q ifliM'dlM <7R, OP = OQ = r 
~S$\ 

P ^ Q~S & o PM « QN 

APOM 'Q A QON 0|$®fHUM TOT ZOMP = ZONQ, ZPOM = ZQON 4PR 

OP - OQ - r I 

.-. ON = OM, QN = PM 
<*m P (x, y ) ^5®T 
ON = -x, NQ = -y 

■'■ Q(-*» -y) 


_ -y _ 


sin(k +0) = — — = -— = -sin0 


y 

r 


COs(tC + 0 ) = — — =-— = -COS0 


- — =— = tan0 



tan(rc +0) = 

-x x 

cos ec(k +0 )= - cos ecQ , sec(k +0 )= -sec0 4^?. cot^t +0 )= cot0 . 
"TOT: MWIWI C^H 0 $3 ^ I 


v5iksH-io : sin 


r 4n y 

= sin 

f n ) 

3 J 


l 3 J 



^57C ^ 


f *0 

COS 


= cos 



L 4 J 


l 4 J 


. K - n /3 
= - sin — = 

3 


K 1 

= —COS — = 7= 

4 V2 
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f ?7t l 


f 

n ^ 

n 

tan 


= tan 

n 

+ — 

= tan — 


l 6 J 



6j 

6 


1 


6 S 


: sec 


^ 4 n ^ 




, cos ec 


^5 71 ^ 


\ * J 


W cot 


s' 7n^ 
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V.i8 (*l) I (7U -0) (^FlFtiT QlWM^Rxf '5f^5^ 
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qft, iiftr oa ox om ^?r ^WR?r 'WSv* ^ zxoa =6 

to i ^ zxox' = n c^m ^?tr «bt ox' cm Rf^?r fim ^ 

ZX'OA' = -0 (f&3T : VA<t) I 

ZXOA' =7t + (—0 ) = 7t - 0 . 

OA rHr fc*BT P MWIWI R^X «W OA' 0 MC4IMI R^Pl$<3R OP = OQ = r 

4«R A OMP « AONQ TO# WIT ZOMP = ZONQ, ZPOM = ZQON 

OP = OQ = r 

ON = OM 
QN = PM 

4«R P (x, y) ^PT 
OM = x, PM =_y 
.'. ON = -x, NQ = y 
:. Q Ttpm Q(-x, y) . 

’tit, 

sin^t -0) = — = sin0 

X 


COs(7U -0) = 


r 
- x 



= = -COS0 

r r 


tan(k -0) = -¥— = -— = - tan0 


-x 


cosec^u -0)= cosec0 , sec(7t -0)=-sec0 4R?. cot(7U -0)=-cot0 . 
WJJ: mwiwi c^m 0 <*BT 


: sin 


■ 

^271 ^ 

9 

f n ^ 

sin 


= sin 

n — 


l 3 J 


l 3 J 


COS 


tan 


^371 A 

= cos 

n } 
n — 

U; 


4 J 

^5n A 


( 7U ^ 

— 

= tan 


U J 


^ 6 J 


. 7t V3 

= sin— = — 

3 2 

71 1 

= -cos — = ■== 

4 V2 

71 1 

= - tan — = — = 
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_ | M _ [3711 [5tti /2tti — , 

^[©r : cosec — , sec — cot — 

i 4 y 6 y 3 j 


Wtfa : 0 (tc -0) •BP'^r I >1*1*1* C^tFfiT sine « cosecant Wf« 

I R>$ cosine, secant, tangent 'Q cotangent 'Q R v lD'o I 


V.itf I 


-0 



0 <0 < — - I 

2 J 


(*) « v.is (*) ^c?r *irenT ^inr 


. 3tc 0 1 . J fw ' 

sin 0 = sin<7t + 0 

2 J i V 2 > 

37t ^ J fit fl 

COS 0 = COS -s 7t + 0 

2 J U 

^3rr >1 ( K 

tan — -0 = tan^Tt + --0 

l 2 J 2 


= - sin 0 = -cos0 

2 J 


= - cos 0 = -(sin0) = -sin0 

^ 2 ; 


tan — -0 

l 2 


= -cot0 




cosec 0 = -sec0 

k 2 j 


sec 0 = - cos ec0 

l 2 


cot 0 = tan0 . 

2 J 

■JRRT: MWIWI C*W 0 <fl8r*HJ$ 9 lE 


V.i'b (*) I (27t -0 



0 <0 <- 
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slfte «mjW (2n -0) F$<f FJ 

(-0) « (271 -0 ) c^f^r ^rjsfFa 7W 

sin(27t -0 )= sin(-0) = -sin0 
cos(2tt -0 )= cos(-0 ) = COS0 
tan (271 -0 )= tan(-0 ) = - tan0 
cos ec(27t - 0 ) = cos ec(-0 ) = - cos ec0 
sec(27t -0 )= sec(-0 ) = sec0 
COt(27t -0 )= cot(-0) = -cot0 
^T: CWtM C*W 0 4<t W^T 
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i'b'b 


V.i'b (*l) I (2n +0 
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stfw «mtiw (2n + 0 ) <7PW?r sm t>^n*i 0 c^isr « (271 + 0 ) 



sin(27i +0 )= sin0 , cos(2ti +0 )= cos0 
tan(27i +0 )= tan0 , cosec(2n +0 )= cosec0 
sec(27t +0)=sec0, cot(27U +0)=cot0 . 

■SJS^J: MWIMI 0 I 

fin. > 

v.yb(*D — +0 wiin On<>iwiW4 ^ ( 

2 J 

— +0 


3ji A ^ ,)i AX 

“ 2 " +0 = 2n — —0) 

^$?TR Sin ( y +0) = Sin {2n - (| -0)} 

71 

= -sin ( x - 0) = -cos0 

• , 3tt ^ 

sin ( -j- +0) = -cos0 

cos ( ^p +0) = Cos ( p -0) = Sin0 

tan (^p +0) = - tan ( 5 -0) = -cot0 

371 ^ 

«i^c v l cosec( ~y +0) = -sec0 

3 71 

sec ( ■y +0) = cosec 0 
3ti 

cot ( ~2 +0) = -tan0 
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V.bn I MWIMI nx — ±0 

l 2 
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0 <0 < — - I 
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Trw^iiri 


m i : (*P) 2NFT SR? $«|C*| 


^SW Wflo ^ — «flBT n 




( jr 1 

1 ctmw «x— ±0 wt «^w> i 
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<f W * : n ^?UT q-pilflo* *ra«t $11^ ^5, sine sine qfaCT, cosme 

cos ine ^s#l I 

n Rcerlva ^J®T sine, tangent 'Q secant '*l% v il'® , jc ff ll cosine, cotangent 'Q cosecant 4 v ll5l<iR£'® 
3.c<5 1 cosine, cotangent 'Q cotangent sine, tangent <3 secant 4 ’iRHNfa 


^1 


«rr*tvo : nx- +0 
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Pujffivi «i«fii w>«i ^ ^ 


l^.g.: \r.*<\ C«lOT -#^8 *M%?T ^fCTJ MWIMI 


'5f^» fafa tot 4$ 



: sin — + 0 n = 9 

^ 2 j 


Rcerivjp | sin ■'llfhRta ^C?T cos 


' JT| 1 ev 

^I'srt^m, 9 — +0 ^^TWf^Wt'ittWTO sin^Tb^F I 

^ 2 j 


(9k i 

.'. sin 1-0 = cos0 . 

I 2 J 

f OjT A f Ojr ^ 

sin 0 <*RT CWUS n = 9 MC'&rlVto ^ 0 W <tf sm 

l 2 J l 2 J 


b^tflcH «IPPm sin 4?T 


«HT5FFI 

(9k ^ 

.’. sin 0 = cos0 . 

I 2 J 

^ QjZ ^ f Qj[ ^ a 

tan — + 0 4<T CTO n = 9 MC'erl'Js tan ^ cot iW — + 0 

U J U J 

^tWlT tan ^ ft>3? I 


.’. tanl — +0 I = -cot0 . 


<_ VJL 

^S.'olM, tan 0 = cot0 

l 2 J 


f 1 Ijr A j jr A 1 OjT ^ 

^1®F : sin ±0 , cos(11tu ±0)tan 17— ±0 ,cot(l87t ±0),sec ±0 , 

\, 2 J 12 J 12 J 


cosec(87t ±0 



0 C^ s R e 1?T^ 9 tt^ STOI^jfl 





5jfe^s 




Kitr I 4>fe> v Uj : 

ivs I (i) sin(l Ore + 0 ) , (/'/') cos 


f 


\9n 
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J 



r \ Itc ^ 


( 9k } 

tan 


, (iv) cot 

0 


l 6 j 


l 2 y 


(v) sec 


f 


177C 




V 


\ 
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-HHWH : (0 sin(10ji +0) = sin 


f 7C ^ 

20x — +0 
2 


V 


n = 20 <4^. sin 


f % ^ 

20x— +0 
2 




y 


sin(10jt +0)= sin0 . 
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f 7t ^ 

COS 


= COS 



l 3 J 


l 3 J 


= cos 


\9% 


^ k n A 

12 x — i — 

2 3 


v 


y 
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dfllCT n = 12 « «mR$© I 


f 


cos 


\9n 


V 




J 


7C 1 
COS— = — . 

3 2 



^ll7t ^ 


( . K ^ 


tan 


= tan 
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l 6 J 


l 6J 




( . n k 'l 


= tan 

4x 

— 


V 


2 6 


y 
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tan— 

6 
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[n = 4 'Q b^M] 


S' 


cot 

( 9tc ^ 

0 - — 

= cot- 


f 97U ^ 

--0 

ll 

t 


l 2 J 
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= -cot 


= - cot 
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A 
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9x — -0 
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(v) sec 
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17n 
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= sec 


( \7n 


\ 


[v sec(-0) = sec0] 


= sec 


\ * J 
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17x — + 0 
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J 


1771 


= cosecO [n = 17, , y 




.11 1 101 31 5 

Sin 7U +COS 7U +sin 7U +COS 7U + COS — 7U 

90 30 90 30 3 

... .11 1 101 31 5 

^PlWn : 0) Sin 7U +COS 7U +Sin 7U +COS 7U +COS— 7U 

90 30 90 30 3 


22n 6 . 202 186 300 

= sin 1- cos 7i+ sin ti+cos ti+cos ti 

180 180 180 180 180 


■ 

22 
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= sin 

71 + COS 


71 + sin 
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+ COS 


+ COS 

2n 
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180 
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l 180 J 
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= sin 

71 + COS 


ti - sin 

n - cos 

71 + COS 71 




180 
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= cos— 
3 
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9 7T 9 1 3ir 

„ 9 16tc 

^ 2 4771 

Cos 2 + Cos 2 

+ Cos 2 

+ Cos 2 

15 30 

15 

30 


tan0 =— ^ cos0 smQ +cos (~ 9 ) 

12 sec(-0) + tan0 

Wf : tan0 =— ^ cos0 , W5FFWftJ0 pgtfl c*l I 


12 

^#5,, tan0 = — = “ 5 


12 -12 


y 

X 


x = -12, 3; = -5 

/. r = ^x 2 +y 2 = V(-12) 2 + (-5) 2 = Vl44 + 25 
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sin0 = 


COS0 = 


y 


r 

-x 


13 

-12 


see© = 


1 


13 


r 13 cos0 

sin 9 + cos( — 0 ) sin 0 “I - cos 0 

sec(-0 ) + tan0 sec0 + tan0 
_ 5 12 _17 

= 13 13 = 13 = 17 12 = 51 
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[ v sin(-0 ) = cos 0 , sec(-0 ) = sec 0 ’ 


13 5 

+ 


12 12 


_ 8 _ 

12 


13 8 26 


[STOlf'fa] I 


: tan0 = -V3 , — <0 < 2 tu 0 W ? 

2 

^IPIK: tan0 tosr ’WSF 0 


Rv»)i| b'$'6lC»1 tan0 = — s/3 = tan 


( n ^ 

K 
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= tan 


27C 


0 = 


27C 


IWCTW ^IH I — <0 <27t . 

2 

-5^ tan0 = S = tan 


f ' 7t ^ 
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= tan 


5rc 


/. 0 = 


5rc 


<0<2ti ’t® *I|*W I 
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/. 0 4?T — « — 
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^ 7t ^ 
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V 2 j 


sin0 + cos0 = V2 
: sin0 + cos0 = V2 

^t, sin0 = V2 -cos0 
^t, sin 2 0 =2-2V2cos0 +cos 2 0 
^t, 1 - cos 2 0=2- 2 V 2 cos0 + cos 2 0 
2cos 2 0 -2-\/2cos0 +1 = 0 



iBtbVoi) 

(/2cos0 -1/ =0 
^t, a/ 2 cos0 -1 = 0 

^ „ 1 K 

^1, COS0 = —j= - cos — 

V2 4 



ficfa ' 3 T5rr«rr=T0 = — . 

4 

: 0 < 0 < 27t '3T5rr«rr=T fafa w : 

sin 2 0 -cos 2 0 =cos0 
-WUH : (0 sin 2 0 -cos 2 0 =cos0 

1-COS 2 0 -COS 2 0 =COS0 

1-2cos 2 0 -cos0 =0 
2cos 2 0 +cos0 -1 = 0 
^1, (2cos0 -l)(cos0 +1) = 0 

2 cos0 - 1 = 0 cos0+l = O 

COS0 = - COS0 = -1 
2 

TZ 

'W' 5 ,, COS0 = COS — COS0 = COS7I 

3 
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0 = — , 71 . 

3 
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(i) tan0 = ^ 

(ii) sin0 = j 

(iii) cos 2 0 = 
faRTC^Hll! 

1 'Q 1 1 K) 1 « 1 1 1 (’Oil « 111 l , 1 1 « 1 1 1 
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b 
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f 25n ^ 

3 lie 

(vii) sin (viii) cos 

f 25 k } 
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6 
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... \ln \3 k 9k k 

(z) COS h COS h COS hCOS = 0 

10 10 10 10 

.... k 5k 7n lljt 
(n) tan — tan — tan — tan = 1 
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(v) sin 
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. 2 571 

. 2 87t 

2 9k 

sin — 

-hsin — 

-hsin — 

+ sin — 

7 

14 

7 

14 

. 7k 

13tc 

5tc . 

ll7t . 

sin — 

cos 

cos — sin = 1 

3 

6 

3 

6 

. 13tu 

13 
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( 571^1 
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— cos — K -sin — 
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cos 
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(vz) tan0 = - sine awe (71, sin9 +cos9 

4 sec0+tan0 
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... 9 n 5 k 

(z) COS h COS — 

4 t 

( ii ) cot— cot— 
20 20 

(zzz) sin 2 — + sin 2 
v ' 4 

(z'v) COS h COS 
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, s .2 17 ti . 2 “■* 

(v) sin hsin h cos 
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. 3 l7t . 5k 


— hsin 

--sin — 

1 36 


36 

A 5k 
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cot — 
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5k 
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— + sin 
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2 

— + COS 


- + cos 

8 
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4 

lK 


5k 


18 


18 


37k 

IF 


+ COS 
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bo I 0 =y w : 

(z) sin 20 = 2sin0 cos0 = — 2tan0 — 

1 + tan 2 0 

(ii) sin 30 =3sin0 -4sin 3 0 

(zzz) cos 30 = 4 cos 3 0-3 cos 0 

2tan0 


(zv) tan 20 = 


l-tan 2 0 


bb i a psnwt) : 

(z) cota = — \/3:— < a < 27t 

2 

.... 1 k 3k 

(zz) cos a = — <a < — 
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/ . . .\ ■ \3 k 3tt 

(hi) sina = ; — <a< — 

2 2 2 
(iv) cota = -1 ; n < a <2n 
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2y 

(i) 2cos 2 0 = l + 2sin 2 0 


(hi) 6sin 2 0 -llsin0 +4 = 0 

(v) 2sin 2 0 +3cos0 =3 
I TfllWFTTO : O<0 <27t) 


( ii ) 2 sin 2 0 - 3 cos0 = 0 


(iv) tan0 + cot0 = 


V3 


(i) 2sin 2 0 +3cos0 =0 

00 

4(cos 2 0 +sin0) = 5 

(iii) cot 2 0 + cos ec 2 0 = 3 

(iv) 

tan 2 0 +cot 2 0 =2 

(v) sec 2 0 + tan 2 0 = — 

3 

(vi) 

5 cos ec 2 6 -7 cot0 cos ecQ - 2 = 0 

(vii) 2 sin x cos x = sin x (0 < jr < 2ti). 
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(Exponential & Logarithmic Functions) 

wirafw ^<twoui « ipniM?r ft*mr «£«■ ?rowi cw 

WTC?lTT^l, ^Jlto &*fl W1M« a«W RHJMH I 

> « ^ht ^jnjt wre Haw i 
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(e) a° = l 




Trtt-^vs , Stt,^ bo’sr 








(8) a n =—, CTOITO neN 


a 


W : TOW W TO <TMt TO, CTO JJbC4« C^pp ^ a m -a n = a m+n TOf 
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a 




SfflTO't i I (*) 2 5 • 2 6 = 2 5+6 = 2 11 


(«0 — r = 3 5-3 = 3 2 


3 3 l l 
«t — = —— = — 

3 5 2 5-3 2 2 

„ , 5V 5 5 5x5x5 5 3 

— x x — — 

4 4 4 4 4x4x4 4 3 


1 14 


(«) ( 4 s ) 7 = 4 2x7 = 4 

(5) (a 2 b 3 y=(a 2 ) 5 -(b 3 ) 5 =a 2x5 b 


3x5 _ 10 1 15 


— ab 


$JflTO*t * I (*) 6° = 1, w (-6)° = 1, (*l) 7 _1 = - 

7 

W 7 -2 =-\- = — , («) 10 -1 = — = 0-1 
7 2 49 10 

(5) 10“ 2 =^y = — 

10 2 100 

frflTO'tvsl m,ne N TO®T (a'”)”=a m ” TO^T %TO <«d fl«l CWs CT, (a m )” = a'”'’ 
CTOTTO a * 0 TOl me N TOl neZ 

: (J) TOTTO, =«"" (>) 

CTOtTO, a * 0 TOl m e TV « neZ 

a^’siTO?#, « > 0, totoW to wf #ro tot c=T©Trr totcs 1 

(*) ‘flTO’sJTO?#, n = 0 TO¥C2T (a m y = (a m )° = 1 
TOl a™ = <z° = 1 [ V n = 0] 

.*. (i)WI 



(SifrVs*) Sjfefts 




Os) ' s IC ; T^ s f5', n < 0 4^?, n = —k, k e N 


4VWUS (a m ) n = (a m )~ k = 


l _ : 
(a m f ~ a‘ 


-mk „m(-k) mn 

— a — a — a . 


a 

^!W 8 I C^Q (7T, m,ne N iW^MT — = a m ~ n , OTHtPT a* 0 


: m> n ^pr, — = a m ~ n PJSJ o] 

a" 

a m i 

m < n ^FT, — = — — ■ Pp«] 

a" a n ~ m * 




prcm-8] 


„m-n 
= fl 

m n 

m = n ^C®! , — = — = 1 -a° PlWf o] 

a n a n 

= a m ~ m = a"-" 


:fc*lBr' 


msZ ^^1 a m 43 ^iMTf TOUT 3®, C33K3 
«TC3 W <£f 3jbM* P)CJJ1tf ^3|fl» 


' 3 33f : a ■£ 0, b * 0 tflW, m,n e Z ^5®T, 


/^p\ _m _b „m+n 

(<P; a -a —a 


W — = a 

a n 


m—n 


(*l) ( a m ) n = a mn (^) (ab) n = a n b n 


a\ a n 
(«) - = — 
[b i b" 


: 


b I ’Nto CW iTT, (a m ) n = a mn , C*T*ftW aeR 43^ neN 

\\ (a-b) n = a n Jj n ,C33^3 a,beR 43tneN 

1 Y 1 

<9 I •llPllfe* «nan^ Wits CT, - = — , GNIST a > 0 <*Wl it e JV I 


faX a n 

(ab) n = a n b n ^Sf WRT 3*3 Wft« C3, - = — , C*m3 a,b e R, b > 0, ^ 

\b) b n 

n<=N I 

a* 0, 43tm,n(=Z a m -a n = a m+n , Wf 

C3, a m -a n = a m+n WT (/) m >0 43K n < 0 , (») m< 0 431 n < 0 I 





btro 


StbVoj] 


' 5 T^S5t : «eJV,n>l 4RS, asR ^P1 , 4"*H x e R PH' x n - a 'a Pi (H^ x C$ a 4^ 

4^# w^T^T^if^fl 2^T ^«1PP R*f*FT 4RS, 3^T ^»1PP W5STI 

§W(fl (i) 2 4Fft -2 to?l$ 16-4R 4^T'5fT,'*FR c l (2) 4 =16 4R* (— 2) 4 =16 

(ii) - 27 4R - 3 , (-3) 3 = -27 

(in) 0 <SST n^r^fTO, : *PR e f^RHneN, ri>\ 4^^ 0" =0 

0'v) -9 4R PM ^FT p$ , PI PM ^HTtR R*f '5Tt e ttW I 

4*ITPT, %pHJ Pf, 

OF) a>0 W«6iV,n>l^,Wfl -43 4^ ^HI «IW n^T ^fT I 4$ *HFapF 

TJflPF 4a TOT 3Rt ( 4a 43 WT Va PNI^S) 43^4PF a43^lJ 

^IHTT ^PT 4^t a -43 'ST’R 43# I 

(«D 3ft a< 0 43*. neN,n> 1 Ro'erl's 3??lXt 33, ^>Pl a -43 43# 'smzr 3H'8|3> I 

4<£ ^IPF 4a 3t3t jjJd'o Wf 33 I n C^1^3PT 431 a ^HFaR* 3PT a -43 C3*H n'^T'^T p^ I 
(*t) 0 43 n^r^fU Vo =0 


: (i) a >0 3PT 4a >0 
Wfl<0w« Rcetivb *pi, 

4a = -%l\a\ < 0 [PHflH |a| 3P5 a 43 W(] I 


$3fc3*tfcl 4^ = 2,^/4 ^ -2^,4-S = -2 = -48,4a* 

^3f *1 : a< 0 431 n e N,n >\,n Rcerlvp 3.c®l PHI'S PT, 


a^fl^O 

< 

-<3,' 5 H i T a < 0 



8f3l*t : 3PT'3ft, s/|a| = X 

^rpt, x n = |o| pjpr ^m\\ 

3f, x" = -a [|a|4R^jS8t] 

3f, -x n = a 

3T, (-*)" = a [:. n ftwi^] 

.-. 4a — -x [^PR^^f] 

^53R 4a=-t{f^\, PF33 T fl® n^r^f T'JPHII 



iStfeVo*) -slfc^o iVb 

-V27 

: - V27 = ~V( 3 ? = -3 

^3T tr : a>Q,meZ neN,n>\ ^C®1, (j/a) = 

sW*f Va =x *{fa™ =y 

x n =a y n = a m 
.. ^ = a = (x ) = (x ) 

y > 0,x m > 0, m^T 

R«HI TOST *tt$, j> = x m 



^ 5 ? & : a > 0 tflW. — = — ^?T, m, p eZ »SW. «, q sN, n> 1, # > 1 

w q 

wn, n 4^= q 4aP 

SfaH : qm = pn. 

^T^#, Va” = x ^$Wr, x" = a w 
.*. (x") 9 = (a m ) 9 

:. x nq =a mq = a pn 
<jt, (x q f = (a p f 

:. x q = a p rcpu n^r^fr RmmI ^sn 



' s llpr < fl® : ^ a > 0 ^ n,k&N, n> 1 ^?T, 

Va = ^ 

h-8 

! 

^B5t : a (= R neN, n> 1 $.C 5r l, (<?) a” = ^/a ^PFT a > 0 a < 0 Rc,«tl\& I 


W b (a m y =a mn [^fl'bg^Tl 



iv* 




#Wf c’spoii ^T, ^sc<5 a n = a n = a 1 = a 3 .PS a n *JRT h ^sr ^PT '55^ I 


4 T5RT 


I O 'VI * 


srr^roi 


* : a< 0 33^, neN, n> 1 RterlVb ^ ^ 

I i 

PT, a n = tfa = -M a = -|a|n 

j. 

«oyr cwflft Tiapr > h*imj$ a n 

\ | 

TOI« : a ^PTS <P¥S2f a n «^r^WDT^ri a n m 

^flf^f I 


7 l'®fff : a>0,meZ <4^1 kgN, n > 1 ^.c 9 !, ('b) a n = cr n 


m , . 

i :?RB5t(<f) « (fc) a * =\laf = V«" 

C^J^rrc-T, a > 0, msZ nG N,n>l 

m P 

•^sflk p gZ q g Z, n > \ Plf^ PT, — = — ^?T, «« ^ ^HTr PT, a" =a q 

n q 

^ ^PT JJbWH ^TWT &m a 33 ^JNJt TOUT 3\3, PPltPT a>0 33^ 
r gQ \ $*tGI?r ^iPf^t C3Z3 C33\ m C3, a>0 ^PT, r 3#f^It 

a 33 TJtPW (^tPTf 'o|«voyj ^ I 

^ fe 3 ta*JP1l ^T*rTOtW C3 CTtCTt JJbW* W W*?r I 

^3T io I a>0,b>0 r,s gQ 3.P1 


(T) a • a = a 

(*t) (a r ) 5 =a rs 

( aX a r 
(« - = — 
[b J b r 


= a 


(PD (ab) r = a r b r 


(pp) « (^r) 33 ^T*J7W C^rt m OT, 

: (i) a> 0 33K r x ,r 2 , ,r k gQ ^PT, 


r, r 2 r 3 

a -a -a 


„r k r]+r 2 +r 3 + +r k 

.a —a 


($) a x > 0 ,a 2 > 0, 


,a n > 0 r g Q : 5PT, (a, • a 2 


) r r r 

= a x • a 2 



\Stt>vsf] sjfcfcs 


Mr\S 


m P m + P 

v5iks*l <\ I PNt8 W, a n • a q =a " q 
(/Hlt'i, a > 0; m,p e Z; n,q e N,n >\,q>\. 

« # 


m P mq np 

r 1 ^ 

mq 

( 1 ^ 

a n a q =a nq • a nq = 

a nq 


a nq 


\ ) 


\ ) 


f i \ mq+np 

= a nq Rar&] 

v J 

mq+np 

= a nq PRSsT'b] 


mq + np 



nq 


Pl^T & W] 


m p 

—+— 


«Wfi> tfUller^ : 

(0 ^ a x = 1 ^?r, C*PffW a > 0 a * 1 , ^St^FT jc = 0 
(ii) a x = 1 FPftFT a > 0 W x * 0 , v ®l5,C 5r l a - 1 
(i'i'i) ^ a x = a' ^?T, FN1FT a > 0 a * 1 , ^FT x = y 

(iv) ^ a x =b x ^?T, OT*nw - > 0 jc * 0 , ^FT a = b 

b 


iBnl^‘1 V I W^if : 

a x -b,b y - c W c z = a C 5 T S *T^Q FT, xyz = 1 . 

J WH : sdi'S ^c's , b = a x , c = b y a = c z 
*m, b = a x =(c 2 ) x =c a ={b y ) zx = b^ 

=> b = b^ => b l = b^ 

:. xyz = 1 . (SWpte) I 


a b =b a FNt'Q FT, 



4 FlFF Wt ^ FT, 


a = 2b ^FT, b = 2 


^It*fPT : CWTlT^rf^ a b =b a 

1 b 

:. b = (a b ) a =a a 





iV 8 


= 




r > 

a 


b 

Ka a J 


a 1 - a a 
V J 


-l 


^T, a b -a l =a b = (aWlf«N5) I 


•pwnir, a = 2b 


2b 

f2ftV 


lb 


-( 2 b) 


-1 


(2) 2 = (2b) 


2-1 


voy 


=> 4 = 2b /. ft = 2 (8HHfa5) I 

^ =(cVx/ x ^'srRf^rwi 


*wWM :(W?rr^: x 


JC\(x 




’ll, (a:*)'* = 


=(fj$ 


IV z' 1+ iV 


jc-jc 

v y 

f 3 'N* 
X 2 

V J 


X L 
\ J 


=(*’) 


••• =(**)’ 

^t, 4x=- 

2 


x = 


r3V 9 




a'=y=c’<Wi 2 =flc5I, 1 5PI!m^l?I ) -+- 

x z 


7RWK : CTRy a* = ft* 


2 


^T, a = b x 


y 

'Stm, c 2 =b y :. c = b z 
4*I*T ft 2 = ac 


y y y + y 

.'. ft 2 = b x -b z =b x 2 

^T, 2 =—+— =>—+— = — (3Tsjf^5) I 
x z x z y 






b+c 


r c \ c+a 


X 


J 


y a 

\ X J 


f -a Y +b 


X 


V* J 


f _b \ b+c 


a 


\ x<! J 


( c\ c+a 


X 


V* J 


r a \ a+b 


X 


V X J 



= 





iWf 


= (^" c ) 6+c x(^" fl r fl x(x fl " 0 ) 

= x 

= X 


a-b\ a+b 


b 2 -c 2 c 2 —a 2 a 2 —b 2 

xx xx 

l 2 2,2 2,2 .2 

b —c +c —a +a -b 


= X 


0 


= 1 =^frp>^| 


1 1 


SitesH i\s I a x = b y = c 2 <4^1 abc = 1 'sw left's CT, x + y + z = 0 

ill 

'n»ihh : a x - b y — c z - k. 

a = k x ,b = k y ,c = k z 

abc = k x k y k z = k x+y+z 
CWflT abc = 1 

• KX+y+z _ f 0 

• « #V #V 

x + y + z = 0 


^TWi8 I : 


1 1 1 

+ + 


1 + a y ~ z +a y ~ x \ + a z ~ x +a z ~ y 1 + a x ~ y +a 


x-z 




1 


a 


a 


1 +a y - z +a y ~ x a~ y (\ + a y - z +a y - x ) a~ y +a~ z +a 


-x 






1 —z —z 

a a 


1 + a z ~ x + a z ~ y a~ z ( 1 + a z ~ x + a z ~ y ) a~ z +a~ x + a 


1 


a 


—x 


x-z _ -x , _-y , _-z 


\ + a x y +a~ ‘ a “ +a ' +a 
^5iJK SPrS <#f 


1 1 1 

+ + 


1 + a y ~ z + a y ~ x 1 + a z ~ x + a z ~ y 1 + a x ~ y + a 


x-z 


a 


-y 


+ 


a 


—z 


+ 


a 


—x 


a y +a 2 +a x a z +a x +a y a x +a y +a z 


a~ x + a~ y + a~ z 
a~ x + a~ y + a~ z 


= 1 


mfo a = 2 + 2 3 +2 3 a 3 -6a 2 +6a-2 = 0 

2 1 

: <W?Jt ^ft^, a = 2 + 2 3 + 2 3 
2 1 
a-2 = 2 3 +2 3 

f 2 1 V 


^T, (a - 2) 3 = 


2 3 + 2 3 


V, 


J 


f 2 


= 2 2 + 2 + 3 - 2 3 - 2 3 


i'N 


2 3 + 2 3 




J 


fftx-n.8 , Stt,^ stfc^s-sssr- io'sr 







= 6 + 6(a-2) \'V+V=a-2 


^r, a 3 -3a?2 + 3a-2 2 -2 3 =6 + 6a -12 
^t, a 3 -6a 2 +12a-8 = 6 + 6a-12 
^t, a 3 -6a 2 +6a-2 = 0 

I : 4* - 3 ■ 2 X+2 + 2 5 = 0 

4* - 3 • 2 X+2 -+2 5 =0 
^ (2 2 ) x - 3-2* -2 2 +2 5 = 0 
(2*) 2 -12-2* +32 = 0 
y 2 -12^ + 32 = 0 2 X =y] 

/ - 4_y - 8.y + 32 = 0 
^^-4)-80'-4) = 0 
^(y-4)(y-8) = 0 
^-4 = 0 

2* - 4 = 0 [ m .‘2 x =y] 

^ 2 X = 4 = 2 2 
x = 2 

x = 2, 3 


*m 
2* -8 = 
2* = 8 = 

x = 3 


y-8 = 0 
0 [v 2 X 
2 3 


4l®f : 

i i : 

5" +2 +35x5' 

(0 

4x5" 

f , 


.... 3 4 -3 8 
(«) 


a +a*+6' 



b 2 +bc+c* 



c +ca+a 


= 1 


vs I ^1% a = xy p ~\b = xy qA <sm c = xy rA ^ ct, a q ~ r b r ~ p c p ~ q = 

1 1 

8 1 : (/) 4 X -3 * 2 = 3* +2 - 2 2x ~'. 

(ii) 9 2x = 3 X+ ' 

( iii ) 2* +3 + 2* +1 = 320 

<M : (i) 1 -y(a®)7(a®)Va 4 . 

(«) [l-ift-a-* 3 )- 1 }"]"'. 

'Jj I = *Jc vflW, aZ?c = 1 ^ST, vow « CT, x + y + z = 0 . 

1 a m ■ a" — (a m ) n m(n - 2) + n(m - 2) = 0 . 





iStbVoj] 






i I gTOf'tWCT, 


*1 gTOf'tWCT, 


( mV 
a" 

V J 

f \\ 

a m 

V J 

m 


mp 


= a " , C^ITC^T m, p s Z ns N 


i 


n 


= a mn , C^KTW m, n s Z, m * 0, n * 0 


m m 


vs I » W CT, ( ab ) n = a n b n , c<Hlc»i msZ , n sN 


f 1 1 V 2 11 


8 I <?T, (T) 


a 


— b 3 


2\ 


a 3 + a 3 b 3 + b 3 


Q + Q +1 

~ 3 ^3 

a 1 + a 2 + 1 


W) 


v yv 

f 3 -3 A 

a 1 + a 2 - 1 


= a — b 


J 




J 


<? I ^EFT W : 


(*) ^ 


2 ,2 
a — b 

f LXa^ 
x a 

v y 


a+6 


W) 


a*+ab ^ 


ab—b 3 Vi a—b 


/ 


(*D 


a + iV-* f a-iV-* 

x 


V o y 


V a ) 


b _6 

a + iV-* i a-b]“-b 
X 


y 




y 




1 


v a ; 


+ 


1 


+ 


1 


1 + a~ m b n + 1 + b~ n c p + Zr n a m 1 + c p a m + 



b 

c 

a 


X c 

x a 

x b 

be 

X CQ 

X ab 


1 

- 1 

- 1 

b 

\ 

U 6 \ 

x c \ 

x a 


(a z -b~ 2 y(a-b- 1 ) 


(5) 


-1 \6-a 


(fc* -a “ 2 ) 6 (b + a~ l ) 


-1 \a-b 


«l OT, 

(<F) ^ jc = a q+r b p ,y = r+p b q ,z = a p+q b r *JT, x ?_r ■ ■ z p_? = 1 . 

(*f) a p =b,b q =c W c r = a pqr = 1 . 

(’t) a x = p,a y = q W a 2 = (p y q x ) z ®W xyz = 1 . 



(StbVojl stfefts 




*H (*F) lift x\[a + y \[b + z 3 4c = 0 a 2 =6c Wt8 (7T, 

"J "J "J 

ax +by +cz = 3 axyz . 

i i 

W^lft x = (a + b) 3 +(a-by ^ a 2 -b 2 =c 3 ^ (FKt'Q <7T, x 3 -3cx-2a = 0 

1 _ 1 

(«D ^ a = 2 2 + 2 _ 3 («fl CT, 2a 3 -6a = 5 

2 _2 

C*r)^lft a 2 + 2 = 3^ + 3 3 ^ a>0 OTffl OT, 3a 3 +9a = 8 


(«) lift a 2 = 6 3 Pits CT, 




+ 


f-1 


1 1 


= a 2 +b 


(5) ^ift b = 1 + 3 3 + 3 * ^T, ^ C^rro CT, b 3 - 3b 2 - 6b - 4 = 0 
(5) *lft a + b + c = 0 ^T, 'sw C^tte CT, 


1 1 1 

+ + 


x°+x c +l x c +x°+l x°+x*+l 


= 1. 


V I (^) *lft a x =b,b y =c c 2 —1 '»o<! xyz = < P'» ? 

(*f) *lft x a - y b - z c (flW. xyz = 1 ab + bc + ca = ? 


(«0 ^ift 9* = (27)' 4?T5TffiW ? 

y 


b I : 

(*) 3 2 * +2 + 27* +1 = 36 

W 5* +3" =9 

5* -1 +3^“' =2 
(*l) 4 3 ^ 2 = I6 x+y 




2x+\ 


2 2x+1 ■ 2 3y+l = 8 

2 X+2 ■ 2 y+2 =16 



SbbVDfJ «|%0 




b-'Jj "HlEliaj ( Logarithm , ) 

Logos arithmas ^ ^ ^>"1% I Logos *TlCTl5sff 

arithmas ^?UT tott to ^Tf^Tf I 

ms\ : ^ a x = b ^T, CT»nw a> 0 iWa^l.Wi b 4<T a %to »T5tltor ^Tt^?T ^ 
PPTICT x = \og a b 

*1% a x =b ?$, «w x — log Jo 
Wwi , ^ x = log 0 6^,^ a x =b 
47¥tSt b TOUlflfc* a <SRT ^TlPlW x «q?T sltot ( antilogarithm ) 

b = anti\og a x 

log « 21% log <^%%^TiJNT^n 

®HWH i I antilog 2.82679 = 671 -1042668 
antilog(9- 82672 -10) = 0-671 
(< 1 ^ antilog{6 -74429-10) = 0-000555 

: frwito <WM-$WG«I <mi*l ^BT log a <43T ^ %% W TOT (4 W-¥Rf 

G3% 4$0© R«|ffo CPfQTJT TO) I 
^BBtgpnor, «nt, 

log 2 64 = 6 2 6 = 64 log 8 64 = 2 C*TC3^, 8 2 =64 

^©wr, ^?um %%sr catos ^*r i 1 to mwiwi ^?ut^ 

%% *rar ^R*tm fo;j fo;j ■•Mifow tor wr ^mr i mwiwi *Rtw %% fViiw 

«mt tot to i ^ c^rr toto 

: a>0 «A5tl a > 1 6*0 b *q?T «ITOJ a %to •fllRww log a b Wti 

tottoi 

■^©JlR (^) log a b = x "*!% 'Q CTO 5 ! "*!% a x = b TO I f^) (SlC^ C 1 ?*!! TO - CT, 

Wlog fl (a x ) = x W a loe ab = b 


i I (i) 4 2 = 16 => log 4 16 = 2 

(— 

,25 V 


W 5 "-?" S =>fc » 


= -2 


(«) 10 3 = 1000 => log 10 (l 000) = 3 

(8) 7 log 7 9 [.-. a Xot ab = b\ 

(<t) 18 = log 2 2 18 [v log a a x = x] 





Stf'M 


b*i «i»iirawiw sjjiinSj) : (w-ffi csi% 5 i%5' wt <w?rr ws farm 4*itft ^ 

i . log, a - 1 log, 1 = 0 

log, (MxN) = log, M + log a N 


v. log a — = log a M - log a N 

\N ) 

8. \og a (M) N =N log , M 
<t. log, M = logj M x log, b 


fcik'sH ^ I log, 5 + log, 7 + log, 3 = log,(5.7.3) = log, 1 05 


* 0 ® 3 20 - log 3 5 = log 3 — = log 3 4 


8 I log, 64 = log, 2 6 = 6 log, 2 


3^I : x > 0, y > 0 ‘4^, a ^ 1 ^?T, «w x = c<P^°l log, x 

(ii) a > 1 x > 1 ^?T, log, x > 0 

(iii) 0 < a < 1 ^ 0 < x < 1 log, x > 0 

(iv) ^ a > 1 0 < x < 1 log, x < 0 


= log, y I 


<t i x 

(0 1o 8v8 X = 3 | 

(ii) T&1 log 10 [98 + a/x 2 -12x + 36] = 2 


^IkR: (0 CTWy log /5 x = 3— = 


1 10 


3 3 


= (V8) 3 =(/2^ 


^Tx = 


10 

3^3 3 20 

2 2 = 2 2 3 = 2 5 


x = 32 







(ii) log 10 [98 + ^/jc 2 -12jc + 36] = 2 

.*. 98 + V* 2 - 12* + 36 = 10 2 = 100 

n V jc 2 — 1 2jc + 36 = 2 

n jc 2 — 1 2jc + 36 = 4 
^ (jc - 4)(jc — 8) = 0 

x = A x = 8. 

Sik<H 'b I C'Ws CT, 

a \o% k b- log* c x ^log* c-log* a x c log* a-log* b _ j 

:*fa,p= a ogt i “ log * c X b' og > c “ log * a X c log * a “ log * b 

log* p = (log* b - log* c) log* a + (log* c - log* a) log* b + (log* a - log* 6) log* c. 
log* p = 0 

n/> = £° = i 

*1 1 (W CT, x log a y = y log a x 
gran : *1^ p = log a y,q = log a x 
a p = y,a q = x 
(a p ) 9 =y q T\y q =a pq 
^(a ? ) p =x p n x p =a pq 

X P = y q n X l0g a^ = y° g aX 

SlksH V I Ctrl's CT, log a p x log p q x log ? r x log r b = log a b 
= log a ^xlog p ^xlog ? rxlog r 6 
= (log, q X log a p) X (log r b X log 9 r ) 

= log a q x log 9 b - log 9 b = I 

Srosnii <n, — - — + + = 1 

log a (abc) log b (abc) log C (abc) 

^rann : log a (a6c) = x,log 6 (a&c) = y,log c (abc) = z 


'O.'Sflk, a x — abc, b y — abc, c z — abc 



SifrVffl*! 5jfe^s 


i i i 

a — (abc) x , b = (abc) y , c = (abc) z 

l i 

( abcf = abc = (abc) x (abc) y (abc) z 

111 

= (abc) x+y+z 

111, 

. . — l 1 — — 1 

x y z 

+ + = 1 

log a (abc) log b (abc) log C (abc) 

fclk'sH io I fftfP - log a (bc),q - log b (ca),r = \og c {ab) ^ 

1 1 1 

^ C'Kt'Q (tf, + + = 1. 

p + 1 q + \ r + 1 

: 1 + P = 1 + log a (6c) = log a a + log a (6c) = log a (afec) 
ii|<P^'o|c< 5 , 1 + q = log fc (abc), 1 + r = log c (abc) 

111 

(i&) 4 <TOt 2W TOST*, + + = 1 

log a (afec) log 6 (afec) log c (a6c) 

111, 

. . 1 1 — 1 . 

p + 1 q + 1 r + 1 

tW j.j. i ^ Tout Capri's <?r, a x b y c z = l 

y-z z-x x-y 

^WH ! ^,i£S£ = i£S* = M^ =t 

y-z z-x x-y 

, log a = k(y - z), log b = k(z - x), log c = k(x - y) 
xloga + y\ogb + z logc = k(xy -zx + yz-xy + zx—yz) = 0 
^T, loga* + log b y + log c z =0 
^T, log( a x b y c z ) = 0 
^t, logCa^c 2 ) = log 1 [v log 1=0] 
a x b y c z = 1 



\SfoVSj] 


: 


loga _ ]ogb_ _ ]ogc a a b b C c 

b — c c-a a—b 

a, b,c log(l + ac) = 2 log 6 

'tft a 2 + b 2 = lab *JT, C^® ct, logf ) = - log (ab) = - (log a + log b) 

\ 3 ) 2 2 


<t I ' J lf^ x = 1 + log fl bc,y = 1 + log 6 ca z = 1 + log c ab 33T, 

^C<5 STsfl*! C*T, xyz = xy + yz + zx 

b I (^P) ^lf*T 2 log 8 A = p, 2 log 2 2 A = q i£Rl q — p = 4 ‘5TT, 'sw A ^ "SJH W I 
(*l) logx^ = 6 logMx 8 ^ = 3 33T, x «fl?T W I 

(*) P = (0.08772 1) 4 
«) P = V30-00618 


sm orator q&Kt R«iffo «wR i ^pp, ®rsttf^r « Wf 

^rtM^T ^sr ^FIT : 


%5?T 1^# (x,y) d»IC«rlttj?«) w 

: I X I -2 I -1 I 0 I 1 I 2T3 

>>-4 -2 0 2 4 6 


7ftirf«U : I X I 0 

v 0 


1 2 3 

1 4 9 


_4 5_ 

16 25 


’HflPlo : I X I 0 I 1 I 2 I 3 I 4 I 5 6 I 7 8 T~9 ^ io~ 

"7 1 2 4 8 16 32 64 128 256 512 1024 


*imft b «n x «w 1%^ 1%^ ^i?r >> 4?r ^sresr *it w y=2x nw# 

^«flWfl»’BPTCSP*ll3r *1514^*1 I 


, (BtbVsd ?|f*p5-&'sr-io'*r 






iStbVo*] s|f«te 


iSi>8 


(x, y) 4WBrltt|p) iJHflplT WT f^s *15)4*1*1 y=x 2 4ftvs i£U(&. I 

vs 4 <rf*fo (x, y) ^iJC'SrlC^ y = 2 x W^T^SlT^ri ^^2 

«STO. x 4<Tfoj] foj] ^1CT3T^RT y «4BT ^Pfe »lH*lMl TOUT ^ I 

3jl>* *PK“H f(x) = a x >14*1 4l«4?TC?CT x «f-U aNSslfl'o, a > 0 ^ a*\ 
CW y = 2 X ,10 X ,x x ,e x >JpF '*1WT I 

ipim/x) = a 4<T C^K (- QC,QC) C*T8? = (0,OC) 


: 



i 1 

JC 

-2 

-1 

0 

1 

2 

*1 

JC 

-l 

0 

1 

2 

3 



y 

l 

4 

1 

2 

1 

2 

4 


>> 

-3 

0 

3 

6 

9 





VD 1 

X 

1 

2 

3 

4 

5 

8 1 

JC 

-3 

-2 

-1 

0 

1 



y 

4 

16 

64 

256 

1024 


y 

0 

1 

2 

3 

4 





<M 

X 

-2 

-1 

0 

1 

2 

«l 

X 

1 

2 

3 

4 

5 



y 

1 

25 

1 

5 

1 

5 

25 


y 

5 

10 

15 

20 

25 

•\\ y = -3 x VI y = 3x J»ly = -2x-3 io 1 y = 5-x 

ii 1 y = x 2 + 1 i*l y = 3x 2 



f(x) = 2 x <*ET C«T^lI&(*| ' 0 f«P 1 : 

y = 2 X x j «4BT ^f*t^ TlHflplRT volPtol £l<4jto 4>ft I 


JC 

-3 

-2 

-1 

0 

1 

2 

>> 

1 

8 

1 

4 

1 

2 

1 

2 

4 


^ ^ftef (x, y) 4il 'STMtWT W 4*C*1 ltd* OT»lfSar It'S* *1*- 

f 53 f * 1 ^ (i) x S H1'8|4» iW I x | < 1 ^ ^.C 9 ! y viRT 'SJH 0 

Ol^D) 4* ^ ^fpps 4*RTG ^ , x-» -oc 

y-»0 

(ii) x *4* *H'S|<p *44?, x <jcv|<3 ^ ^c*l y vflRTSJH I 



X — >oc ^J®T y—^cc I tq ($WC^\mj(x) = 2 X ^tCTfT GT8? (0, oc) I 






ib<? 



TO^TO^FWTI 
^®WR, TO'Ml'o^TO'K^rfcSI 

f(x)=y = a x 

f~\y)= x = a y [xTOl y 4W] 

«rfa, x ^Tt j; TO a '*1*11131*1 I 
'*m\ : ■MlSlfi* / (x) = log a X 

C^PftW a > 0 TOl a* 1 


TOT 


/ (x) = log 3 x, Iwc, log 10 x ^FW*T I 

y = log 2 x TO '°l' 0( P r 1 : 

CTC^f y = log 2 JC WT y = 2 x TO'Ml'e^TO’Kl 
y = x CSPTO *tiC*lOT ^ 2lfo*P«H *1*1# 

y = x 

TO1FT (R) = (0, oo) 

C3S? (D) = (— 00 , 00 ) 



= X 


: 

ftcro ^ x R*]pTO (^#31 'sre^r w to?, toto 


i 1 _y = 3x + 2 $. 1 y = x 2 + 3 , x>0 

vsl y = jc 3 -1 

, 4 

81 y = - 

2 x + 1 

<M y = 3x «»l j/ = 

JC — 1 

<11 y = 2 

VI y — 4 


$TO3*fii f(x) = — c^pt « aw ^?r 1 

X 

<WHM : TOtPT /( 0) = — = - «l»H#i|fi|'o I 

I 0 1 0 

.-. x = o 9r%^ sm Rhjmh *nr 1 ^ ^i#s * to «hi toto w^j sm 
Rhjmh 

.-. ^PWPWCCICTST D f =R-{ 0} 








StOVoj) 




f(x)= 


^x>0 


^x<0 


-x 


1 ^x>0 

-1 ^x<0 


.-. w wct <m R f = {-i, 1} 


a-x 

<j!^ ^affw ^ i 

.'. -^^>0^(i) a + x>0^a-x>0^ 
a-x 


( ii ) a + x < 0 a-x <0 ^ I 

(i) => x> -a a > x « 

=> - a < x x < a 

.’. = {x : -a < x} n {x : x < a} 

= (-a, oo ) n (a, oo) = (-a, a) 

(ii) => x < -a a < x 
=>x< -a 4^. x > a 

:. {x : x < -a} n{x :x > a} =<f>. 

.-. SlTO OBfarc 0 

.-. D f =(i) 'Q (ii) cwm m ObllilM* wm*\ (-a, a) u c() 


= (~a, a) 


„ , a + x 

(SJ®? : v = f (x) = In => e y = 

a-x a-x 

=> a + x = ae? - xe? 
x + xe y = ae y - a 
=*(l + e y )x = a(e y -l) 

a(e y - 1) 

=> x — — - 

e v + 1 

y <£BT <Ji$H Ws® 'SRI x 

/. W??T??CT(^3? R r =R 


e y = 


a + x 


a-x 


x = 


<p|«r : 


fiCRT C®1t5K « <33? : 


. 2+x . 3 + jc 

, A+x . 5 + jc 

il y = In ^ 1 v = /« 

2-x 3-x 

'0\y = ln 8 1 y = ln 

4—x 5-x 





StbVod 




W*IH 

4 >i»»ic^ R«i^vo <tf*n w i ^ *m»i»iim«i c^fGTrr ^tt : 

MWIWI TO* ^T??lJT x *HW^f s H1WI ft? x t*RT %R^T ^ *f *HtW I 

X iWUMilHW | x | <'FR V W^H Welfift TO *jri 

lx x >0 

\-X **Rx<0 Y 

tW: 1 0 1 = 0,| 3 | = 3,| -3 | = -(-3) = 3 

^vjvjH {Absolute value fuction) 

*ft x e R *31 x'- 


_ f( v _ _ fx ^mx>o 

^ /(*) * {-X ^x<0 

.-. C^H =R Rf = [0, oo] 



- x 


§Woi /W = e 2 -i<x<0 <4 * cbwpt « cm ftfa to : 

: /(x) = e 2 ,-l<x<0 
X 4* ^ CTC5? ftftfc -1 0 <SBTTOJ 

D r =(-1,0) 


TO13T, -1<X<0 /(x)e e 2 ,1 


^$?mc?ra? /= e 2 ,1 


fe-V C®P#5 

cro^rr ^iw cro^t toi^c* erjiRift^wjiM fcTO'tt tot &m & ^*rw <^rr to i 

«fiiRift^»lM 4 $ '®*ho*hw ^wpw c®r#3f mro TO TO to i 4TO* ■■MiRifiw « 
TOifror cTOrto wr •N^ftnr tot *ro i 

( 1 ) y = f(x) = a x TOf^P^ST^SITOTTO : 

(0 TOT a > 1 Wx MWIWI TOW <Tt TOIW TOT /(x) = a x <HW I 


«Wi:x 4* TO5I^ TOTO tbrI x TOTO^ft^TOrTTOtf fix) TO TO ^ftl TO 



iSn>vo*| 5 |f«te 




W a: = 0 W y = a = 1, 

TJBSfc, (0,1) GN 13 T fc*l?r 4 * 11 } R^l 

^vs : x ^ , *hw w^r x^ ^ tfiii*i\o ^Pusr ^ ^ 

/(x) 4iT '*IH p»8 5J5T •tlw I «rfa, x — > qo ^?T 7^0 

TOI 

^fk3I y = a x ,a> 1 WlFWffiar i 4 OTOlWl *MI : 

43 TIW D f = (-oo, oo) W R f = (O, oo) 

(zz) TUFT O < a < 1, x i®^»HW 4 ttt^^; = /(x) = fl I 

qT 9 ! i : w^#, ^ l^r x «asr $ jim© ^ c*iw x^qo^ft y^oo 

toi 


y 



f& 3 J : i 


W * : ’’N'T x = 0 ^ = a = 1 

^®?TK (0, 1) I^OP'IRr^Br *10? I 

qT 9 ! vs : a < 1 v*fr x , *JW5pp tthfet w^r ^ x ^ ^ l^r «i»iftw ^q?r 

*HW 7 «SBT »IM*© }Pn y -+ 00. 


[[*1% a = — < 1, x = -2,-3 -«, ^*f*T 

2 


y = f(x) = a x = 


= 2\y = 2 i y = 2". 


fl y 2 

J; 

n — > 00 y — > 00 ] 

4^ y = f( x ) = a x , 0 < a < 1 4 «t <?Nfrar fear * OT^twr ^?rr 

D f = (-00, 00) 4^?. R f = (o, 00) 


X'- 


(0 /(*) = 2* 


(») /(*) = 


(iv) fix ) = e *, 2 < e < 3. 


\ 2 j 

(v) fix) = 3 


iiu) f{x) = e , 2<e<3. 
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mu 
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II 
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■1 
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ii 
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ii 1 
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1 I 
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r 

f 5 Bf : ^ 


: 

fsfcRT (?P# 3 r : 

nv 


2. /(x) = iogfl x ^c 9 r«tf^arw 7 Tw 


(1) qfr, y = /(x) = 10j> a x xm 0 <a<l ^W-llUw^PlT^im x = a y 


«fT*t b y 4S ^ WF© C’fCo «tt ^ y — ^ go x 

qif^^r^rfa, x^o 





(StbVOfl 5tf*)SO 





qH * : C3ra$ a 0 = 1 y = l 0 g a 1 = 0, 

^53R<a3tfi> (i,o) I^fiiS) i 

313 « : y »«Br 313 >> 43 313 to3 to* Wl^ ^3 C3ffs Q\\^ Bffa, 

— y — oo ^3^C3 x 43 HH $»lMo ^ <TO3K3*^3, x — » oo 

433f&i3 vs 4 _y = log fl x, 0 < a < 1 C331c*ll 3.C®ll : y 

(ii) >> = log a x, a>l. 

43K3 D f - (0, oo) 431 R f = ( — oo, oo) 

X' 

333 >> = log a x,a>l,^533 

313 i : 333 a > 1 , y 43 33*3 3K33 W3T x 43 313 33tW 43^ }> 

43 3f£33 3*313© ^J3 3TC3 3fE3 x 43 313 ^3 1 

^->oo^PTx->oo : ^ 

313 * : cqray a = 1 3*tffBf$ >> = log, = 0 
TJBSK C33tf& (1, 0) R^lSI I 

313 « : >> 43 *W5FF 3H33 W3I >> 43 313 3*313© ^3 C3t3 3Tfa, y ->• -oo x 43 3133© 
MWo to 3lfrff^3'5|3K, x — > 0 y 

433 /(x) = log a 1 , a > 1 43 C33I&4 f&3 8 4 C33ic*ll $.C®ll : 

43K3 Df = (0, oo) 43 X Rf = (- 00 , 00 ) 

$3W«I /(x) = log 10 x 43 <33^3^3 3*3 1 

X f 

33t3t3 : qm jy = fix) = logjg x 

C3E^§ 10° =1 3*tre$ y = log 10 1 = 0 ^©3R, C33lt$ (1,0) 


-00 X 43 3t3*1^ 


■■■■■■■■■■ 


^R[*T x — > 0 W y = —00 I 

.'. y = log 10 X C33lf& I f3C3 C33lfi>3 C33fM 'W3 3*31 

^C3fl 

431C3 D f = (0, 00 ) 433 R f = (- 00 , 00 ) 

$31333 8 1 f{x) = Inx 43 <33^3 W1 3*3 1 
•WlqM y = fix) = Inx 

X 

C3^ e° = 1 3*tt®{§ y = ln\ = 0 ^®3l3, C33tf& (1, 0) tofttft I 

333 x — > 0 ^$33 y =— > —00 

.'. y = /wx C33tfi> ^331$ I 

3TC3 C33lf&3 C33ffcZT W3 3*31 ^C3f : 



f&4 : 8 


mmmmi 

■■■■■I 

\mmmmmmmmmmmtimm\ 
iafitttHilBiff»»^illfitfl 

Hi mmmmmw&mmi 

iSlSWFfflli iiB 
mmmmnmMmmmm 


- x 





f^2f : <t 





StbVoj) 9|f®te 


\oo 


D f = (0, oo) 

R f = (-qo,qo) 

f(x) = Inx «SBT faaj <?PltWT *PIT : 

: 

i I ctRc*! Scuffs x 'Q y *2J?T 'HR Pics y = log 10 x *sj?T «iwp*i w l 


X 

.5 

1 

2 

3 

4 

5 

10 

12 

y 

-.3 

0 

0.3 

0.5 

0.6 

.7 

1 

1.07 


*1 y = log e x «SBT <?F#S1 «Wt*W "SIR %?T <$% fcoft 

w ifw. c»r#i5 1 




> 1 


*i 


« 1 


a 2 - b 2 'I 
f L\a^ 
x a 

v J 


a-b 


*fl?r (^Rffr ? 


(T) 0 Ml (la R) x 
^ a,b,p > 0 W a * \,b * 1 

i. log fl P = log b P x log fl b 

ii. log fl \a x log 6 yjb x log c 4c ^ "SIR 2 

Hi. x log ° y = y log ° x 

^WJ3T RKRltfF C^FRft ? 


(T) i'Q ii 


0*1) ii <3 iii (*t) i <3 iii R) iJi'Q iii 


v-<t ^ sj^?r ^S?T trie ^*R x,y,z* 0 a x =b y =c : 


($) a =b z 


(**l) a =c y 


(«1) a=c x R) a * 


81 faRT«*Rfl> ac 4jTR5jRl 


y y 

R 5 ) b x ■ b z 


y + i 




Wb x -b y (*D b x y 


R) b y 


<t I b 2 = ac Pi CM C^Rft ? 


^ 1 1 2 1 1 2 1 1 2 . . 1 1 z 

R) - + - = - OH) - + - = - («D - + - = - R) - + - = - 

x z y x y z y z x x y 2 






«l CWle <71, 


^ I 


V I 


2» I 


(*> log* 

0^ 

a 

+ log* 

r b H> 

+ log* 

f c 1 


\ b J 


l c J 


K a J 




= 0 


(b\ 


w log*Mlog* - + log* (Z>c)log* - + log*(ca)log* 




\cj 




\a) 


= 0 


(•o log va b x log ^ c X log - a = 8 


S 
r 


'sl< 


W log fl log fl log a 




a 


a 


a 


= b 


V j 

(<p) log * a = ^ ^ cWe <71, a a b b c c = 1 

b-c d—a a—b 

(«D ^ l0gfefl = ^T, W CWe <71, 

>>-z z-x x-y 

(h) a y+z b z+x c x+y = 1 

(*) e y + y z + z ‘ .{j^+zx + x 1 ' C x 2 + xy+y 2 =1 


(*l) 


^ i°g*fl + *) = 2 ^r, ^ ewe <ti, * = 1+ ^ 


log** 


fsi) CW5 C*l, log * 1 = 2 log (x-^Jx 2 -l) 

X + tJx 2 -1 

fh\ 

(«) ^ a 3- ** 5 * = a 5+JC Z> 3 * ^?T, CWe (71, *log* - = log*, a 

vay 

(5) tiPT ^ a_1 = p, xy b ~ l = q,xy c ~ x = r^S, 

^sc< CWe (71, ( b - c ) log* p + (c - a) log* q + (a-b ) log* r = 0 

W qft ab log * (afl) - bc 

a+b b+c 


c + a 


(W) ^ 


x(y + z-x) y(z + x-y) z(x + y — z) 


HR, 


bo I 


log** log*>> log* z 
^71 ewe (71, x y y z = y z z y = z x x z 

‘*Pt ^Tt#t (Wl-W C?t% g^J) ^ p <£RT TJH w CWftTl , 

C*F) P = 2nJ— , CWW k «3-1416,g = 981 ^/ = 25-5 

g 

(*l) P = 10000 xe 005 ' CW17T e = 2-718 ^ f = 13 • 86 
In P « 2 • 3026 x log p InP 

(*) P = 10000 W P = -OOle 2 (*l) P = 10 100 x 4e 
(THfSst TO*T W : 

0*) y = 3* W y = -3* («D y = 3* +1 y = -3* +1 («) y = 3“* +1 (5) y = 3 


•qrtjMfc , 'Stt>^ stfc^s-jssr- j, 0 -sr 







ii I ftt&a Pw <W ^Bf C^ftaa « C9W fafa W I 

(^s) j; = 1-2* 

0*0 ^ = log 10 x 
(*l) y = x 2 , x>0 

i*l f (x) = ln(x - 2) a 5 T?‘Hl^a D f « i? r fafaasa : 


1 — X 

ival /(jc) = In ^FWTO CStFH ^ i?I3? M% W I 

1 + x 

*8 1 

(a*) /(*) = |x|,^m-5<x<5 


0*0 /(*) = * + 

'bd 


(*0 /(*) = 


- 2 < X < 2 


, a«la;c*0 


0, ^x = 0 


*<? i war^ : 

2 2x . 2 y_1 = 64 (i) 

^6 X — =72 (ii) 

3 

T. (i) « (ii) i^x« y <#4^ W l 

*r. ^-wtw ^rarata a*ta ^ot arat a*a i 

«f. X « y «£Rf ata aft cantaf -afJjftjo aljp frat ^?T ((M\M 'mqg C^H 90°) 

^©ta b^*n>anwaTa^fcisr»rasr<fla , i<ssr cwa « a^tfa Mr fttfa a*a i 
*« i war «n^, 
log(l + x) = 2 

logx 

T. SPW X a®RF »flWp|'e ifla# %|^0 >l5l^C*t < # e 1^0 W I 

*r. sra >i5)4aHn>w aarata w kiwi's ca, x <$a cw ^<r*n; 31er ji^^hIUw ftra a*ta i 
«f. satawca, ^um d^f&aa^^^atawtaa 1 (^) caft ^a^^iwa <?rafi>3j a?™ 
aaisaiai 

is i war j^= 2* 

a*. si*w aasj'taf&a c®ttaa ^ ca®? ftrfaaan 

«f. awafta R'lH^s awr ftrfa a*ta 4ft <w- 4a* ft*ar ^r fttftaa a*a 4aiftafite a*wafta 


<?NftslWla*l 






fwsf'tits sifts ss^#) csm, torn, ^\, wm, s*f «gsi ss - w» wiptifsi 

cate wst ^c?ro i ft*t% sift st s?s% sifts sfo st a% %s ^s csft ^pr cs$ ss^ to sts- fs*fs 
spt^asstsj « -sJttHiPia* ^pfic^i wtes ft*i% «Ttf*i?r sfo st a% te ^s cs% ^pt fw a&iim 

sswf&a^ssttsm.^^’iaiasssit^l atsts e tstes sfs st a% n ^WSJ^ stessssst^cs, 
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n <43 Sts 0, 1, 2, 3, 4, W<fK WtSI^IW StCSS WSJ «sft W5Pf WlPTfFSf %HS^t SlWCS I 4SS 
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n(n - l)(n - 2) (n — r + 1) 

1 x 2 x 3 x 4 x r 

TO ’ tit , 


(i + y) 4 = 


(4) 

0 

f 4 l 

1 

(4) 
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. o i n(n-\) 2 n(n-\)(n-2) 3 „ 

= 1- y +ny +— v +— — v + + 1- v 

1-2 1-2-3 

(1+ y) n 

/i \n i n(n-l) 2 n(n-\)(n-2) 3 

••• (1 + jO = l + ny + -^— V+ . y + 


1-2 
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+ /■ 


(1 + 3 x ) 5 

: nil-»lWC*M *lfa!CTJ- 

1 

1 1 
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13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 


(1 + 3 a :) 5 = 1 + 5 • 3x + 10 • (3 a :) 2 + 10 ( 3 x ) 3 + 5 ( 3 x ) 4 + l ( 3 x ) 5 
= 1 + 15 * + 90 a : 2 + 270 a : 3 + 405 a : 4 + 243 a : 5 
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= 1 - 1 5x + 90x 2 - 270x 3 + 405x 4 - 243x 5 . 
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5 10 10 5 
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3 + l (-3x) 4 + > (-3x) 5 
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1 1-2 1-2-3 1-2-3-4 

= 1 - 1 5x + 90x 2 - 270x 3 + 405x 4 - 243x 5 . 
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, 16 112 448 1120 
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w v 1 J w 


(1 — x) 1 + — •ax + ^-^-a 2 x 2 + 
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(l - x J (1 + x) 7 = 1 - x - 7x 2 + 7x 3 + 21x 4 - 2 lx 5 - 35x 6 + 35x 8 - 
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( 1 ) (1 - y) 5 « (ii) (1 + 2x) 5 ^ I 


*1 x 
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L 1 / 2 J i 


OT, (x + jV)" = *1 + - =*"[l + - 

jcJ lx 


Y wYf y^\ Y wYf y V Y wV^ yV 
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^R, (3 + 2x) 5 = 243 + 8 1 Ox + 1 080x 2 + 720x 3 + 240x 4 + 32x 5 






iStfevsi] 






r 


1 


\ 6 


X H 7y 

V X J 




’I’flf^ri 


Wf : &tms *it§, 


^ 1 

* + — 


> 6 


^ xV 


= ( X ) 6 + 


f 6 l 

10 


f 1 ^ 


v* 2 ; 


+ 


( 6 ) 

io 


/ 1 A 2 


v* 2 y 


+ 


f 6 l 

W 


^ l ^ 3 


yx 2 j 


+ 


, . 3,6-5 4 1 , 6-5-4 3 1 

= X +bx H X • 


+ 


1-2 


a: 

1 


4 1-2-3 *' 


+ 


— x + 6x +15 + 20 — — + 

x 


: M*| jc 6 + 6jc 3 + 15 + 


20 


+ 


x 15 


io i x 4?r ^iw 


f X <* 
2-- 


V 


J 


R$fvs*i sm *i®r fata to i 


^TOCTT (1-995) 7 




f X ^ 1 
2-- 


\ 


J 


= 2 7 + 


|+| 

10 


r_£> 

, 2 V 


+ 


f 7 l 

10 


(-- 

< 2; 


+ 


fO 

0J 


0^ 
V 2y 


+ 


= 128 + 7-64 


f x\ 7-6 


+ 




1-2 




1-2-3 


+ 


V *■) 


' x 't 

2-- 




= 128- 224.x + 1 68 jc 2 - 70x 3 + 


•J 


.-. fkfa 


f X * 
2-- 


\ 


= 128- 224a: + 1 68x 2 - 70x 3 + 


■J 


2-— = 1-995 
2 


^t, - = 2-000-1-995 
2 

x = 0-01 

»w x = o-oi : #rar < it§ 


f o-oiV 




= 128-224x(-01) z +168x(-01) 2 -70x(-01) 2 + 


J 


<11, (1-995) 7 =125-7767 (5ET ^ *fts) 



^8 


io-V!) n \ n r *lH PKsj : 



2 = 2-1 
6 = 3-2-l 
24 = 4-3-2-1 
120 = 5-4-3-2-1 



2 = 2-1 = 2 ! 

6 = 3-2-l = 3 ! 

24 = 4-3-2-1 = 4 ! 
120 = 5-4-3-2-l = 5 ! 


eqnqj <pf*) 

4 ! = 4 ■ 3 • 2 ■ 1 

= 4. (4_1). (4_2). (4-3) 

5!= 5-4-3-2-1 

= 5 ■ (5 — 1) ■ (5 — 2)(5 — 3) • (5 — 4) 


n\ = n(n-\)(n-2)(n 
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7-6-5-4-3-2-1 _ 7 ! 

4!x(3-2-l) _ 4!x3 ! 


Stfcvsi] 



3) 3-2-1 







7 ! 


4 ! (7 — 4) ! 




( n ^ 


\ C J 


n ! 


r !(«-r) ! 


tow wdifitow^w ot ^rat g^m wr ^ tot. 






vO 

v4y 

a\ 

\^j 
f n^ 

\ r J 


n ! 


= n 


r\(n — r)\ c . 


7! 


= 7 


4 ! (7 — 4) ! c 4 


5! 


= 5 


3 ! (5 - 3) ! c 3 


= n 




\ r J 


'Qn «*BI 'SIR «flTI 
c 

r 


r 


f n K 

n 


= n 


i 


^ n ' 

v 2 y 


= n 


= n 




3 i c , 

f»\ 


^ n ^ 
v"y 


= n 


n 


n 

\ n J 


= 1 = n 


n 


^i-r w! n! 1 

t£)^T n = = = — 

c n n\(n-ri)\ n !(0) ! 0 ! 

1 


1 = 

0! 

0 != 1 . 











S'WIHIW 


^ ri ^ 
v r v 


n WSI^KW^I 

c 

r 


(1 + y) n = 1 + n y + n y 2 +n y 3 + + n y r + 


+ n y 
c ' 
n 


n 


(1 + V)- = 1 + n y + " ( " ~ 0 y ; + ~ 1)( " ~ 2) / + " ( " ~ 1)(,i - 2 X" - 3) « 


2! 


3! 


4! 




(x + y) n =x n +n x nl y + n x" L y L +n x n i y i + + n x nr y r + n y" 


n - 2 2 


ti-3.,3 


+ 7 


n 



n 


(jc + y) n =x n + nx y + 


«(«-!) „- 2 2 , «(«-!)(« -2) ._ 3__3 


2! 


x" -y- + 


3! 


x" 'X + 


*pjf% s «piwr <3^?ur « i£RTTO 


i i (i + y ) n r^sr*i*r T r+l = 


^ n ^ 


\ r J 


/ ^ n c / 

r 


<MFT, 


^ n ^ 


v r v 


^T, « f^*t% -*R’1 1 
c 

r 


+ y 


n 


( x + y y= x ’'+ n x n - [ y + n x n ~ z y z +n jc m /+#i x n "V + 


ti-2 ..2 


. 71 - 3 . 3 


.ti-4. 4 


+ 7 


71 


= *" +>a-y + " ( "~ 1) ^V ^■-‘K , '-Vy + "("-lX"-2X"-3)- c .-y 

/ A ■ / ^ • / At * 


2! 


3! 


4! 


+ / 




T = 

1 r + 1 




V/V 


x n ~ r y r ^ n x n ~ r y' 

c 

r 


(TPltFT 


f n ^ 


\ r J 


n f^*t% *R’1 I 
c 

r 


iSWii I 


r 


n 


X 2 

V x 2 ) 


^s?T I 


WlK : ft*l% $WfT 4mla TO 


1 

x — 


V 


X 2 J 


x +5 x 

c i 


5-1 


' 1> 


^ V 


+ 5 x 


5-2 


/ l \ 2 


^ * V 


= x 5 -5x 


1 5-4 3 1 5-4-3 2 

—z~ + JT — r X 


+ 5 x 

C 3 

( 1 ^ 


5-3 


f 1 V 


V X‘J 


1-2 


1-2-3 


\x 6 j 


5-4-3-2 

H X 

1-2-3-4 


+ 5 x 

c 4 

rn 


5-4 


r i V 


1 V f 
+ 


\x % j 


\ XJ 

1 


1 


V x- 


.10 








5 -2 10 10 5 1 

-x -5x + 4 + ~ — io 

X X X X 




: 


f \ A 8 


' 2 1 * 
2x — ^ 


V 


x ) 


<*& wsiirffc i 


2x — 


V 


x 2 j 


= (2x 2 ) 8 +8 c ( 2x z ) 


2\7 


f 


\ 


1 ^ 


2x 


2\6 


f 


J 


+ 8 (2x") 
c 2 


1 


V 


V 2x ) 


+8 ( 2 x 2 ) 5 

c 3 


f 




1 




2x 


+ 


J 


= 256X 16 - 5 12x 13 + 448x 10 - 224x 7 + 




i I i 8 ~ = 8 , 


0 


8 


jj ( n \— w ( w_ l)( w_ 2 ) (n-r + 1 ) 

r r\ 

iii (l+x) n «flBT ftifer •Nl> 

_ n(n-l) 2 

A 

2 ! 

? 

i 


*. ii « 


■ ■ ■ 


«t. i « iii i, ii 'Q 

* I (a+x) n -4«T R$F©Cv© (n+1) *l*f iJTO I v*KIFT n 

<f. *r. 

*t. ^wspFirtPf ^r. 

VS I (x+y) 5 -^ R^fvstv® ft"# »W1*JP *Ml : 


5 , 10 , 10 , 5 
*r. 10 , 5 , 5 , 10 


«. 1 , 5 , 10 , 10 , 5,1 

1,2, 3, 3, 2,1 


8 i ( 1 -x) ( 1+-) 8 -< 4 ?rR$to x 


-1 


*1 

2 


*r .3 


,..I 

2 


1 

(t I (x 2 +— ) -< 4 ?T R^i^cvo X ^ *I I T'W? 


4 *. 6 *r. 8 ^.o 

« I ( 2 -x) ( 1 +ax ) 5 CQ X 2 ^ 2 + 9 x+cx 2 WT '*rm^Wa'Q c ^' 4 ^' 

a=l,c =15 * 4 . a = 5 , c = 15 

* 1 . a = 15 , c=l a= 1 , c = o 


TP^r-^b-, vStbVoj] slRvo-is'sr-io'SI' 





*iV 


PlCM *\ Sir '5’es Tit'S: 


nc = 


n\ 


r\(n-r)\ 




^ I lie = W? 
0 


*r. 1 


*t. n 


^r. 


VI n = r= lOO^Tiic 

^.0 *T. 1 *t. 100 


^r. 200 


^ I 


(x+y ) 4 WJPm ^tWfW ^im *lt§- 


1 

1 


*t. 


1 

2 


1 

5 

6 

2 

5 

7 


4 

4 

5 

10 

2 

3 

5 

10 




1 

1 

6 


1 


1 

1 




2 

2 


6 

6 


1 

1 2 1 

3 3 1 

4 6 4 

6 

6 12 
18 18 


1 


6 

6 


24 36 24 6 


iol : 


2\5 




(a) (2 + x ) 


(*) 


2 - 


1 


\ 6 




2x 


J 


ii i Picjjitf sOTTFiafl* «rcf2rf?r^?r i 


c 


(a) (2 + 3 jc)' 


(b) 


4- 


1 






2x 


J 


i*l 


I 




1 "l 

p x 

2 


= r-\96x + sx 2 + 3.0=1, p,r s ^ I 


J 


1 + * 
2 


\ 8 


J 


x 3 4* W I 


is i x 


f x' 
2 + — 

4 




<& x 3 (1-9975)' 


j 


<4^ "Jim m ^ *1% f¥% ^ i 

iff I (1-99) 5 4?T ^ m ^ I 


ifcl 


' x'" 

1 + - 




J 


^ R^i ^#?r fl*pr i n 4«r "sir f^f?r ^ i 


*ippwdt « wwf^^r i 



StbVsd 




iSl (a) 




k 3 560 



JL \ 6 

x 2 +- 4fT R*(^W X 3 iflRr^t 160 ^FT k <s® »IH Pi ^?T I 
xj 


bb-l (WTJTTO, 

P = (a+bx ) 6 (i) 

Q = (b+ax ) 5 (ii) 

R = (a+x) n (iii) 


(iii) <*1* w I 

*J. ^ (i) «w « ^€!?r (ii) «w RvSIii « ^#?r *twsr 

^Iwm ct, a:b = *J5:2\ $nl$*i*l ^ i 

*t. ot"I1« ot, (ii) «w c^& ^r% *br c*ii*i«m Rwri\b ^r% ^ g^jPw 
m w^t»M ^pih i «flr*i=T «swll» ft<# 'siiP* ® c°K ^*sr ^ ctoq 'QMia ft* w ^ i 



wtt « ot wf wi ^?r ^©tt 

’HOT <#fFs I «rJlRlI^ ait «P?T t%2M erJiftfo ( Analytic Geometry ) ^fcsre *t§fFo I 

*il'®t«w tojw *w*i ^ toent 'smr anra tot toft fwiftRxp c^ar to, tar^, f^st, fM 

2m*r TOT ^ I HifoW ’ftwra' *N^T f^s TOt# #t^T i?ene Descartes 

(Cb+\o6 TOsr Mfoft©) I CW|tfs?T wlfife* ait ( Coordinates ) TO Sfilt TOlgfflET 

^o% ( Cartesian Coordinates ) TO* *lfaffrs I efJlftfo « 

41^*1 faSsT I ^©tt flb^ltfw ^W®T ®rJlftR>?l TO£f TO TO I 

ait toto<t sm wf 'P^fllcn jiwi toj©% tlTO«w to*it smc«w ^nw trojr *to©T 
^ c#^r toto^ to i fiSfer wt wmn toto mwimi t^w « b$$cTO 

C«N|<M fsWBBT 'SflTOTO TO a^^fnwf *M«IUTO TO aR^T^f^- WTfFt 

TOrerro >i^)toi Ptfww t toot to i witw^ wrrf^fw fM ^ 

TOTOOT 4TO* TO ^T I O'tta' ai wlS ftTO TOOTTO TO I 

TO7mc*far1 5 w%T- 

> to©% tMic«w toot toot tos© ottot i 

> i^f^TOOT©t^f^TO^© ottoi 

> iJT^era- ^rt^rr ^Tt^nt **1^^ i 

> toottos *^rot to^ ot?jw i 

> W|HIC*M OTTO* 13P5WST </W*1 TO?© OTTO I 

> ot^t Mi f^tOTro otto*i Qnger 'Q b^ow to<© otto i 

> R'tfll'sOW OTOTM R|$®r « F$^Br W® WtftfTO «WI «TO OTTO I 

> TOTOTO *#TOt ^OTOT’OT TOC© OTTO I 

by yqlii'SOTls thi'eqs {Rectangular Cartesian Coordinates ) 

ww* TOOT <3%®t c«tte OTsaT otto i *rcfl> d?Rc«w to* ctctt, *t-TO ai^ 

ot 4Wc«m tB*Br ^ ai^ aaej wt i ai^ ^c*m ®*iQ«w^t mI'oc*m ®*iQ«w 

^ffwssn aitwf >\W\ «I^Rco (^stWT 'SRfl fMCM C#^T ^TR?TfF^Tf W ^ I 

>ji|vsw C^fWT RR4 R*ij*I ^|<lt)H 'R4 «m W af «ll^'8 'W-wMCH^I 



iSl&VSS) 9|f^ 

iSBr rsrr Rwm rrt m RRamt w 
CTiCTt c 4 *i»im ^Rsffr am^® to i 

crot »i*r®c*i Rrto wTO c^to 4 <ja rsmmrt xox' <«ra* yoy' ^iwr xox' <r* x- 

W (jc -axis), YOY' (R* y-W (y-axis) «SWC^T^ ‘O’ <R* {Origin) RRf^RI 



4<R RtR^t MWIWI P I^P ^(TO* XOX' jc-W 4RI YOY' 

y -'oic ,J )*s tSRR ®R RRR^ PM 4RI PN I 'sIs.ct y -'°t s p ^c'® P = NP = OM = x 

(R* P ( abscissa ) RT jc tjj»i|«<p (jc -coordinate ) <5CT I ^tRR jc ^C'® P 

= MP = ON = y <R* P t^jR CTlfl> ( Ordinate ) RT y ^HI^P ( y-coordinate ) RRl ^?T I ^j5f « 

muIBw ^ TO <j®rr ^ r i p f^RRRtwRRtf® y-w ^ « jc-ww p I^ir 

RR Tgiy (RRiR 4R?. TO4C4 JC « ^ RRI tRfffr TO P t^jR RJTO P(x,y) aifa rri aro rri 

rri 

f^jR RRN 5 (jc^) 4»iierM RRilR RR asRfc « RvSliilU <RRfc TO I ^©t$ jc ±y 

to (x,y) « (y, *) rrt ^ RartR i js^rrrrto wtfl cm to^ ^ 44^1 tor 
TOW CTOT ■*(Mi'STO ^flWRsR 4lO®% ^R1®P RRT ^ I fagjfc ^ -TO TOT RTO v§j5f 
RRFaR* « RtW RlTO v§jBf aRIW TO I «|RR jc -TOR ^TO RTTO (RRfr RRfW 4R*. %R 

rotors# araiw to 1 x-TOR^RR<RRft i< iRj ^ >;-tor^rr^5t ,, 3rjtoi 


(RRR t^jR *H 1^4 « (RRfc RRR*W OX « 07 RRRR RT TOR RRRRtR ftw RTTO I 

44 $TO RIHN 4 ^ 5 f « (Rs# OX' « 07 'RRRRRTTOR to RTO I 







w wr X07, 707', x'oy', tox 4$ wjfl» ^?r i 

sJc'sj<pfbc<P D'£'oM ( Quatrant ) ^Tf ^?T I 

xoy b^M£4 sm ^?r « ^ffc?r 'Ml'* tt€trr, ^ifer « ^ 

^#r«rar^*ri c^twrt^ ^hiwm ^iw l^r Rfojj to- i 

71 


t>y&M 
(- ,+) 


X 


o 


yJT b^M 
(- ,~) 


iW&sGpt 

(+ ,+) 


-x 


8 $v$ 6M 
(+ > ~) 


1^251 'sPijs'S) ►jsi^ (Distance between two points) 

P(x,,^,) ^ Q(x 2 ,y 2 ) «I4R(J8 fesf P « Q x- 

«CT3r^isr^ pm « £W i p qn •w^'isr^ PR ^tf% i Qfa, yj 

Y 

4*f*r P Pr^'^w = OM = x, 

« P C*P# = MP = y ] 

Q = ON = x 2 'QC*P# NQ = y 2 

:. ftar w ^PHT *tt$ - 


PR = MN = ON - OM = x 2 - jCj 
QR = NQ - NR = NQ-MP = y 2 


X 


y\ 


PQR *ra^pt% larger «*w, pq Qi^wm 
| ^1$f*Nlt«IHIl.>M fcWff'anjIlS) 

PQ 2 = PR 2 + QR 2 

^ PQ = ±JPB*+QR* 



I&iil ii.vs 


•'• PQ = ±y[(x 2 - ^ ) 2 +(y 2 -y 1 ) 
:. p Q 



\3tbV0fl 5|fc|\0 




^0 = V( X 2- JC l) 2 +(> ; 2-> ; i) 2 

'strijt q to^® p toF W 

QP = 7(*i -^ 2 ) 2 +(>"i -^ 2 ) 2 

= ■\j (^2 — *1 ) 77^7 

■■• P0=0P. 

p to ^3 0 to^tf 0 to ^3 p to* W 7 ^ 1 

PQ = ^ 2 -x ] ) 2 +(y 2 -y l ) 2 = QP. 


'Sltlpl'^l® : ^^(0,0) W >|V|VoC«1 «nR('e prc#fi^ P(x,y) 


PQ = J(x- 0 ) 2 + 0 '- 0 ) 2 

=1 /?v 

i I (1,1) ^ (2,2) to *1^C°1 

*#, P(l,l) <4H 0(2,2) smf^jWI 
to, jcy»WeM RuitflW fi>to ^T^Ttl 

to^ wit w PQ = 4^ X 2-^i) 2 +(J2-7i) 2 

= V( 2-l) 2 +(2-l) 2 
=Vi 2 +i 2 = 71 + 1=72 <s^i 



frai ii.8 



* I 0(0, 0) «IW «r*m to ^(3, 0) « 0(0, 3) WW f&to 

TWJ^t TjSf fafa W I tott to CTW CT WTtftto fto Y 

vail^spvo ? 

Wf : 0(0, 0),P(3, 0) « 0(0, 3) to xy 

^ OP = V(3-0) 2 + (0-0) 2 = V3 2 +0 2 = 77 = 3 <W A74. 

^ 00 = V(0-0) 2 +(3-0) 2 = Vo 2 +3 2 =77 = 3 4W 
W^0 = V(3-O) 2 +(O-3) 2 


y +y = 79+9 


-V 

= 718 = 779 = 372 


r fto ii.c- 



^8 




«rJlfS|(^4 IBjiITJh -Hlvj -wfal* fitypr OP «W OQ 


\s I Q^cmi fa# A(2, 0), 5(7, 0) * C( 3, 4) I *HI«W 4W?J 

owe wrtoi R^fi5 *|R3I»|| ^R’tffefMwwi 

S xy WM 42,0), 5(7,0) « C( 3,4) 4?T W^T CifllMl *Ml : 

y 



^5C %?M 

AB (c) = ^ 7-2) 2 +(0-0) 2 =Vi r = 5 

BC (a) = V3-7) 2 +(4-0) 2 =A /(-4) 2 +4 2 =Vl6 + 16=4V2 

(b) = ^3- 2) 2 + (4 - 0) 2 = Vl 2 +4 2 = Vl7 

.'. «M»|| = (^5 + 5C + ^C) 41*4 Cil4 

= (a + 6 + c) 

= (5 + 4-n/ 2 + Vl7 ) 44R* 

= 14-77996 <fl^(*fftr) 

8 I Pits OT, (0,-1), (-2,3), (6,7) ^ (8, 3) 4<# «||*|'®W WW I 

TOT 4#, 40, - 1), 5(-2, 3), C( 6, 7) ^ Z)(8, 3) StTO R*^* 1 xy 4W<T CR^ttCR 


TOlt : 







frar 


AB ^jTMT = ^(-2 - 0) 2 + {3 - (-1)} 2 = V(-2) 2 + (4) 2 = V4 + 16 = a/20 = 2a/5 I 

CD ^fpMj = 7(8 - 6) 2 + (3 - 7) 2 =V4 + 16 =V20 =2 a/5 4^1 
AS <11^ Ml = CD Ml 

AD yl(8-Q) 2 + (3-(-\)) 2 = a/ 8 2 + 4 2 =^0 =W5 l 

SC ^Ml = -7(6 — (— 2) 2 + (7 — 3) 2 = V8 2 +4 2 = V80 = 4V5 I 

AD ^tpMj= SC^Mj 
R*l3)v® Mi * i 

^K^rr^im, ascd i 

5D = <J(8-(-2)) 2 +(3-3) 2 =-y/(10) 2 +(0) 2 = VlOO =10 I 

SD 2 = 100, AS 2 ={l4tf = 20, AD 2 = (4a/^ 2 = 80 

AS 2 + AD 2 =20 + 80 = 100 
BD 1 = AB 2 + AD 2 

asd zsad >wt<mi 

<$ wt\ aa^iRv© *mi a r, abcd i 


, Stt,^ siftso-vsr-io'sr 




StOVojl 5|fefto 




<?WQ CT, (-3,-3), (0,0) « (3,3) m\ C4IMI Ql^&r ^sHTOT^I 

*fr, ^(-3,-3), 5(0,0) « C(3, 3) alte I xy volCH*! C^lWl At*ll : 


^imr wtft, <?iwm Qi^cvni ^ ^ i «rcsr , 45 c « 

,45, bc « ,4c 

4*R, ,45 ^M= ^/{0-(-3)} 2 + {0-(-3)} 2 =V3 2 +3 2 =Vl8=3V2 4^F 


5C ^[Wl = 7( 3 “ °) 2 + ( 3 “ °) 2 =Vl8=3V2 <4^ 
,4C V(3 + 3) 2 +(3 + 3 ) 2 = 4l2 - 6V2 «q^r 


(^ITTO, AB + BC = 3j2+3j2=6j2=AC 
^ ^PltsT I 

.-. <>M«i&ir*nir «mH w <«iCT*r W c^twt 

Ql'ger 5 t^T' 5 TM 'W I 


y 



Y' 

fi>SI ii.br 


► 






afowwi aw ^ w 1 

(0 (2, 3) « (4, 6) (//) (-3, 7) « (-7, 3) 


(iii) ( a , 6) « (fe, a) 


(iv) (0,0) 'Q (sin0,cos0) 


(v) 


3 ,1 


(1 ^ 

— ,-l 

>8 

— , 2 

2 J 


U J 


13F5CBRT ^nspc^r ,4(2, - 4), 5(-4, 4) « C(3, 3) I Ql'gJSf^ ^ C^ffQ 

OT, *1^41$. Rl'gSf I 


« I ,4(2, 5), 5(-l, 1) « C( 2, 1) Q|^«ni ^Msi?r l Qj^rlU ^ « OT'Ws <?r 4ft 44*ft 

8 I ,4(1,2), 5(-3, 5) * C(5, - 1) TOT l^sf Wt ^IW fatf ^151$ W I 


<?i (-5,5) « (5, A:) it 

« I c^s CT, ,4(2, 2), 5(-2, - 2) C(- 2 V 3 , 2 V 3 ) 4*ft Q|^C«nI I 4S 

Mfw ^ fafa Wl 




StbVOf) 

<U WTOCT, A(- 5,0), 5(5,0), C(5,5) « D(- 5,5) ^WWM TOM^fa^l 

hr I A{- 2,-1), 5(5, 4), C(6,l) ^ Z)(-l, 2) TOT TO® b^^BrfD »1ITOR4 ^ TOTOTO ^T 

b I ,4(10, 5), 5(7, 6), C(-3, 5) R^jCTO TO1J CTO# 5(3, - 2) «W »MCb«l faffa'S) « CTOffr 

io I P(x,j>) jz-roTOTS^'W 0(3,2) I SITO TOOT, 

j; 2 -4>;-6x + 13 = 0. 

ii-vs Ql^jSrWOJW C*M1*W (ylrea of Triangles ) 

tobti wtf*r, %TO fro ^TO ®i«to toot & %TO ^toto tot cto wi 

Ql^Jrw TOUT TO I W Ql^BfC^IU WIHWCI fesf fesf W TOT I TO Wf 

TOST <«ppfl> TO ^pjpr TOIOTJ tfl WlMl Qfoipw TO* 'FW«W TOJW C'WITO f*r% TOOT 

TOSJTOI ^TO TOtOTJ WWlMl b^etW fig^Sf TO TOT b^«f CTO2<T C«WHM 
f¥fa TOTS TOT I tfl'CTO? TOST fig^W (TO«W TOflfc) TO^ snpr 

TOJOT CW^I TOS I OTWlMl 1^§W 'Sflff^ ^T CTOtt^S WftiT CWZ ITO ^HBT TO 

toto c^sto f^TO tom »gy^ i c*whp*i t^fer <gf& ^ sTOto i TOf 

Rmm to to Qiwnito st c^rortro wfts tot ®! 5 tot TO: 

TOT ®* 5 tot «tof toot tost toq tocw ctoito fTOsr wsr to i TO wr tost TOffr «H%sr 

TOj^ Qi^et ^r ^cto f?ro ^ i 

CTOTO WCSS ^3T : *M?T faaf ABC TO# tig^sf CTOTO TOOT I 
A^,^),5 (x 2 ,>; 2 )^C(x 3,>;3) feTOfifrsfl^TO* AB, BC « C4 %5OTTS St^ I W 


WOTS TjTO TOIOT7 »ITOr$ AB, BC « C4 TO^Mlf^TOTO^I = 



4*ltOT 5 TOT HfPTO TO#TO I 

TOM 's' ^ a,b,c TOITO >l^cTO M WlWl 13 ^C*mI C%flTO TOC® ’t# I 



**br 




c*w*i Ftfctw ^ar = 

^Sf ABC «flBT ^5 ^iWl 'c',BC ^ftWl ’a’ 4RR C4 ^iWl 'b' Is' ~sm 

AABC <SRT WPf y/sis - a)(s - b)(s - c ) W I PW- 'PUT Gd% stf'fa ^ ^ Wf 

sron <w?rr i ■pwffar srsn^tl^ i ] 


Pitjjto *iwjc»i <imi*i ^ft i 

*T¥% : Q^OW C^3RP®r fsWCJBT ^Sf 3BTC*, ^ TOJCTT TOlT 

MWIMI Q^OBfSl WST^ I 

I A(2, 5), B(- 1,1) ^ C(2, 1) Qrqjiem fosffl* Rfterffcl CillUlyp f^u 

^ «sw ^##511 « frrc<j?T ^tt j iwr f*tf?r w i Qi^erfD c^r larger <ra«r 'srhriw 


^T*(H : Ifclff ftar QwiJSfl^H fc<4 OTHtCTT fJFtt : 

,45 a = 7 H + 2) 2 + (1 - 5) 2 = V 9 + 16 = 5 

BC ^jTfrtfr, b= t](2 + \) 2 + (\-\) 2 = 79 + 0 = 3 m 

,4C c = V(2-2?+(i^5) 2 = Vo + 16 = 4 


s = -(a + Z> + c) = -(5 + 3 + 4) = — = 6 W 
2 2 2 




.-. C¥3PF5r = <Js(s - a)(s - b)(s - c) W I 

= 76(6-5X6-3X6-4) ^ 

= 76x1x3x2 

= 76 • 6 = 6 i£)<p<^i 

far wi# fi^sr i 

f*Nlt»ll«llC->M <qfl> STOM WT^ 


2>(-I 


i)/j 


c.;n: 


o 


5 , 1 ) 


Y 1 


,45 2 =c 2 =5 2 =25 
BC 2 = a 2 = 3 2 =9 

C4 2 =b 2 =4 2 =16 
.-. BC 2 +CA 2 =9 + 16 = 25 

.-. AB 2 =BC 2 +CA 2 

/. ABC I ,45 qlfrqJBf « Z^CS^PIWWl 






* I A( 2, - 4), B(- 4, 4) 4^?. C( 3, 3) I Ql^erfD ^ 4*R ^pr 

Mi f^fera' -sir wr «£bt c*wnw Ms w i ISar Ktaerllta 4s# ?m ^ 4^ 4s ^\cw 

(W8 I 


: ABC Qi^rlUn ftar ^T : 

AB = c = VC-4-2) 2 +{4-(-4)} 2 = V36 + 64 = VlOO = 10 4S*F 
BC = a = ^(3-(-4)) 2 +(3-4) 2 = V49 + 1 = V50 =5-^2 4S*F 
CA-b- -7(2 - 3) 2 + (-4 - 3) 2 = Vl + 49 = 450^5^2 4S*F 
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T 

fear ii.ii 

4*K, j = -(a + 6 + c) = -(10 + 5^2 + 5^/2) = -(10 + 10>/2) =5+5^2 4^ 
.'. ^apPT = - a)(s - 6)(^ - c) 4^ 


= ^(5 + 5V2)(5 + 5V2 - 1 0)(5 + 5V2 - 5^/2) (5 + 5V2 - 5V2) 
= ^/(5 + 5^/2)(5^/2 - 5) -5-5 4^ 

= 5^/(5 + 725X572-5) S*f4^*F 

= 5^/(5V2) 2 -5 2 = 5V50 - 25 = 5^25 
= 5 ■ 5 = 25 M 4W 


sm Rl^fiS 4S# >|vjR 4I$. tsi^sf I cwf BC = CA = 5V2 W I Qt^arlTkl 

«iw?r, ^ 2 = io 2 = ioo 

5C 2 + G4 2 = (5V2) 2 + (5V2) 2 = 50 + 50 = 100 

^5 2 = 5C 2 + G4 2 
.-. 4f& 4^f& Ql^ef | 


^<5, A/LffC I^erlU 4^ « >wR<ll*l4^WI 





^Wtvsl Rl^cer* A(- 2,0), 5(5,0) C(l,4) I slCeJ^fD Mj 

^sr «sw Qi^flfl^ cwi to i 


Y 



Y' 

f5ar : bb.b* 


TroWfa : ftrapribi c»iiUi vJB far (tfw *pit : 

AB = c = il( 5 - (-2)) 2 + (0 - 0)) 2 =V49 =7 4TO 

BC = a = y[(\-5f + (4 — 0) 2 =Vl6 + 16=4V2 4TO 

CA-b- VC-2-1) 2 +(0-4) 2 = V9 + 16 = 5 4TO 

5 = -(a + 6 + c) = -(7 + 4V2+5) = -(12 + 4V2) = 6 + 2V2 4TO 

2 2 2 

.’. ^iZPFT = ^5(5 - a)(^ - b)(s — c) ^ 

= ^/(6 + 2->/2)(6 + 2V2 - 7)(6 + 2V2 - 4V2 )(6 + 2V2 - 5) 4TO 

= ^/(6 + 2^/2) (2^2 - 1)(6 - 2 V 2)(2 V 2 + 1) 4 TO 

= ^(6 + 2V2 X6 - 2 V2)(2V2 + 1X2V2 - 1) 4W 

= V (6) 2 - (2^/2) 2 >((2^2) 2 - 1 2 ) = V28 - 7 =14 
aroQi^rc 4<>fD TOtf 





*P¥% : OT Ql^BfWUM C^2PM f*T% WT ^T ^13T i*lfl> >I^C<f>l^l , *Tlfl> *1*1^41* « ^1^1% 

^Sl«n> R<wi* larger i Tft^u siwj^nJ Q^cswi c«mi«m f*W?r w i «rar 

MWIWI Rl^tosJ CWZ 3TQ <fl4k$®lM f*W*r ^SIT W ^ I ^%%s 4 jT^^g <K*J4f& 

Q^OBMl C*MHp*I Wl WOf «lfaCT I 

«fl «i cwm c*m«p*i ^^anmui 4wfi4eiRrc# , i*r'6iiMiHi <mmi i 

^tW i I *^£1*4 4fl» >4(1, 0), 5(0, 1), C(-l, 0) ^ D(0, - 1) I b's^lBsl 

ffcfl'Sfa <flRU*IM»lMl CW“lW?[WI 

W(K : itcfa ISar ^ow ?nwr abcd b'^lTJ <7fW ^ptt i ab, bc, cd ^ da 

b^^fiS?) DlUlU 4ljt 4RR ^C « 5D b'^fUjl ^ I 

^ AB = c = 7(1 - 0) 2 + (0 - 1) 2 = VlTT =V2 

y 



fsai : ^.>3 


^ BC = a = ^(O + 1) 2 + (1 - 0) 2 = Vl 2 + 1 2 = V2 

AC = b = 7(1 + 1) 2 + (0 - 0) 2 = V? = 2 
.-. ^C 2 =4 

^ CD = 7(-l-0) 2 +(0-l) 2 = V2 
^ D^ = 7(0-l) 2 + (-l-0) 2 =V2 


AB = BC = CD = DA = «J 2 4W 

.-. b^'srfD 




SlfrVo*] 5|fefto 




AC 2 =AB 2 +BC 2 =(a/2) 2 +(V2) 2 =2 + 2 = 4 
b'^fD TOtfWI I 

.-. ABCD TO = 2 X ^45C *flBT CWf I 

TOKlifrgw ABC TOTO%tf, 2s = AB + BC + CA = *j2+*j2 + 2 = 2 + 2-\/2 

s = —(2 + 2^/2 ) = 1 + a/ 2 Wl 
2 

larger ABC TO CWWM = ^Js(s - a)(s - b)(s - c ) TO W 

= V(1 + V2)(l + V2 - V2)(l + V2 - 2)(1 + V2 - V2) TO TO*^ 

= ^/(a/2 + 1) • 1(a/2 - 1) • 1 TO TO 5 ^ 

= -J(V 2) 2 -l 2 TO4W 
= a/2-1 TO 4W 

= 1 TO 


.-. b^BttfWI ;45CZ) TO CW 55 ! =2x1 TOTO*F 

= 2 TO TO*F I 

■sj^rr : to*t Mjw TO cwr tout *mr i to* to Mi « srs; to ^gtq cwt tout 

*mr i mwimi b^wm c%a<m 1TO?r wr ^mr i 



* I A(- 1, 1), B( 2, - 1), C(3, 3) TO?. D(l, 6) TOT ’tfo© b^'&rfi) ^GT TO TO 

« TOffr Mu Mi tTO?r to to* b'^'&rfDd c^to 4 ! tTO?r to i 
mm ■. tom* w jty-ww abcd b^^lE toit = 

ABCD b^erlEd 

TO. AB = a = yl 3 2 +2 2 = Vl3 TO*F 
TO. BC = b = Vl 2 +4 2 = Vl7 W 

TO. CD = d = a/ 2 2 +3 2 = Vl3 TO* 

TO. DA = e = 4i 2 + 5 2 = a/29 TO* 

TO, ^C = c = 7(3 + 1) 2 +(3-1) 2 TO* 

= a/4 2 +2 2 = a/20 TO* 

%?W AABC4 2s = a + 6 + c = (/l3 + -\/l7 + \^)to* 

= 3 • 6056 + 4 • 123 1 + 4 • 472 TO* 


= 12-2008 


Y' 

fbSf : hh.h8 






^30 


.•.5 = 6-1004 W 

ABC <QS WR = ^ 5(5 - a)(5 - 6)(5 - c) W 

= V6 -1004 x 2 • 4948 x 1 • 9773 x 1 • 6283 

= V49 • 000 
= 7 

A .4 CD 4 25 = c + rf + e = ^/20 + Vl3 + ■J29) <$<?<? 

= 4-4721 + 3-6056 + 5-3852 
= 13-4629 W 

.". 5 = 6-7315 Wl 

A ACD «£RT = ^ 5(5 - c)(5 -J)(5 - e) ^ 

= V6-7315x2 -2591x3 -1256x1-3460 

= a/63 • 9744 
= 7-9983 4W 

ABCD F^Sf CTW C^P®T = (7 • 000 + 7 • 998) ^ 

= 14-998 
= i5^^w(3m) 1 

toj : abcd ^ it *nnteR<> it <m C4it»iin>$ to i 4 *wt^ wh^im* wfta 
c*w*i f¥ter «q <pi4<m 1 

^fWvsl A(2,-3), 5(3,0), C(0,1) D(-l,-2) I 

(a) ABCD 

(b) AC « 5D ^ ABCD ^ f^TT ^JTFtt ^ I 

(c) Ql^JsrWUM *IWJM b^®rfD?j C'W’I 1 

TOWH : v45CD t^erllS Hun <4 (^ffwr^PiT : 

^?T- 

(a) a,b,c,d AB, BC, CD ^ D.4 AC = e^^ BD^f. 


fl = V( 3-2) 2 +(0 + 3) 2 =V1 

j~ 

2 +3 2 =Vl0 

b = j( 0-3) 2 + (1-0) 2 =V3 

2 +i 2 =Vio 

I 

C = -y/(-l - 0) 2 + (-2 - 1) 2 =' 

Vl 2 +3 2 =Vl0 

j 

d = ^(2 + 1) 2 + (-3 + 2) 2 =\ 

I 3 2 +1 2 =VIo iw 

C?n^ a = b = c = d = sflO 4 w 


/. ABCDm 



•qrtjt-oo , Stt,^ ^ifc^s-sj-sr-io-sr 





$.08 


(b)^f ^C = e = V(0-2) 2 +(l + 3) 2 =>/4 + 16=V20 4W 

BD = f = -^/(— 1 — 3) 2 + (—2 — 0) 2 =V4 2 +2 2 =^20 4W 
c^^m AC = BD 


i 4 C‘ 


=(/ 20 ) ! = 


20 


X'+ 


ab 2 +bc 2 = (Vio) 2 + (/To) 2 = 10+10=20 

ac 2 = ab 2 +bd 2 . 

*Nic*iwic*m fc'nmr zzsc »i»iwih i 

b^BrlU 4 ^ ^ I 

(c) ^©r abcd 4<t = 2 x t^5f Z5C cwm* r 

«*HltFT AABC 4iT CTO 


s = 


ci + b + c VTo+VlO+V20 


r 

■fSm : 


a 

*x§ 

m 

B 

B 

B 

Sg 

IB 

B 

a 



■ 

HI 
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a 

B 

Bl 

!« 

a 

B 
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■r 

!■ 
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M 

B 
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Wk 
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B 
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I 

HI 

ta 

B 

B 
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Rl 
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HI 

'IB 

B 

B 
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HI 
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H^ 
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B 




m 

HI 
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B 


Kl 
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1 

B 
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Si! 

m 

B 
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m 

IB 

mm 



IB 
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H 




i 

B 




■1 

IB 

B 

B 


b 

B 



■ 


IB 

B 




■B 


B 


fl 

■ 

■1 

RB 

B 


B 

Bi 

IB 

B 

B 


B 

■ 

■1 

HB 

B 


| 

■ 

IB 

B 

B 


B 

■ 

■1 

IB 

B 

B 



IB 

B 

B 


B 


+X 


= 2V10 +2y5 _^jQ + ^g 
2 

.'. AABC «q3TCT3PP[- V^ - a)0 - 6)(<? -e)^*f W 


= V(Vl0+V5)(Vl0+V5-Vr0)(Vl0 + V5-Vl0)(Vl0+V5 -^20) 

= V(Vio + V5)-V5-V5(ViO-V5) 4W 
= -y/5 • (VlO) 2 — (Vs) 2 } = V5 • (1 0 — 5) ^ 4W 

= ^[ 5^5 =5 

.-. ZBCZ> ^kCTO^®r= 2x5 = 10 4WI 

W : ABCD C^PT (VlO) 2 =10 4W I 






<t 


cw PWlI 

ttHIce^sl »ll*lMJ C*M*M Mil : 

(fit •Nfcw (f)<Pfi5 O^OM tHiWW ^IftlCTJ »!*»$ Ql'qJBtWWM C^PR Pf<% TOT 

^n?r i (fi<f>t«iw mwiwi ^cem ^Mf^r ^pn^ 5 wpit «rr^re 43^*4 ww f¥k ?m i 

TO (fit 4 i 4*)4 TOT TO* TO *T I TO TOFT 3 £®!T TOTOT TO*f& wfTO f¥k TOff® y(t 

to*. iW *f*T Qiwmitoi *r cfil WWI 4 W to ^stro* (fit c*mi«m Pr% tot *te* *t i c*rs?§ 

(TPtfefrr TOTN 5 WPlT ^ *T WPIT TO* TO I f^ ©rIi|fDiI *tTO frPfr 'TOT *w»& 

cwf fro® *rf* to?. i to «N%ot c'W'i Prfa tof® *t# 1 ^it *N% *i“ic^ PwSIk'm iw 
*t*n a«ii*M i * to *Nto *itefc*j larger « ^cem cwi fata c#^ Shitoc*!* ^jctt <itnjt 

TOTTO^ : 

QNJitWWW C’W 4 ! fa<ta : 

«rt t, A(xy, ^) , B{x 2 ,y 2 ) to?. cfe,^) faiw ^5C to ^fa^i faa <w^*r 
A,B 'Q C fa*j;*fa* TOS1* R*l3)vo fa^F ^TlWlt^T I 



ftar rtw ^pht *nt, 

*^5f ABCDF TO C*WHM = fagWTTOT ABC TO C*W®1 + J3lPlfe*ll»IC*W| ACDF TO CTOITOT I 

= filPlfealilWtil ABEF TO CWI + 'lilPlIiirtll>IWJ| BCDE TO 

^JRlfc^fllSMlt, 

Ql^ert^M ABC TO tf*M|<W = JSlPrt^RlPJWaf ABEF TO CWf + fi|Pll0r«|>IW«i| BCDE TO 
CM*"! - filPlfefllNtf'M ACDF *SBT C*h<HM 1 
.'. Ql^BfWJI ABC TO C«M|<M 

= ]-x{BE + AF)xEF + ]-x{CD + BE)xDE-]-x{CD + AF)xDF 
= \ 0 2 + >>l)(*l - *2) + \ 0*J + J*z)(*2 - *3) - \ O3 + 7l)(*i - *3) 






^ + * 2>>3 + * 3>>1 - * 2^1 “ ^ 3^2 “ * 1>>3 ) 


1 


X, X 0 X, X 

XXX 

y\ yi >3 y\ 




(^ 7 T ^UfW<q ^ *HfaFP &MM to ’fl'STJT x^ + x 2 y 3 + * 3 ^ ^ ffa 71 

^HI'9| < P Regies f»TW *tm\ C 9 ^ - X 2 }> 1 - - ^^3 



"SJS^J : W ^ *H^W C<W*1 Pita CWZ 3f ^Rt^ 5 

X, A2 X, X, 


y\ y2 y% y\ 


wtit ^?r ^fBi?r Wfo to ft w> i 


i I A(2, 3) , 5(5, 6 ) C(- 1, 4) ABC B^CW CW 4 ! 



B|^C«n1 41,3), 5(5,1) <*W. C(3,r) I A/15C ifl?T C<W*I 4 ^f 

^pr‘r ’ »ii4>i^fafawi 

: 41,3), 5(5,1) ^ C(3, r) ^3T 'R'l3)'o to* ft«Ml ^BT A^5C4*T 


J_ 

2 


15 3 1 
3 1 r 3 


■^f 


(l + 5r + 9-15-3 - r) ^ 


c^ppsri 




istb'ojj Slfefcffl 




= — (4r - 8) = (2r - 4) 

2 

SS^US, \(2r -4)| = 4 

^T, ± (2r-4) = 4 
^T, 2r-4 = ±4 

2r = 0 <IT, 8 

r=0 <IT, 4 
^5^ : r = 0. 4 

c^capF®r 

fa? bb.bs 4 ABCD 4^F^|5fl y|<rf& ^ri3^r ^(x^), B(x 2 ,y 2 ), C(x 3 ,y 3 ), 

D(x 4 , y 4 ) 43*. A,B,C,D ^fl>t?r ^IM C^SUT I 



for : 


w ABCD ^C^3Rp5f 

= ABC 43 (^2PPT + ^SfTO ACD ^ (^3PPf 


1 

Xj 

x 2 

X 3 

Xj 

1 

x \ 

X, 

x 4 

Xj 

2 

V\ 

y 2 

y 2 

y\ 

+— 

2 

V\ 

y 2 

74 

71 


= tOiJ^ + * 2 >>3 + *3^1 “ *2^1 “ *3^2 “ *1^3) 

+ ^ (^3 + Wa + Wi ~ Wi ~ *4^3 “ *tfO 
= y: to + * 2^3 + * 3^4 + * 4^1 “ * 2^1 “ * 3 J>2 -Wi ~ Wa ) 








1 X\ X2 Xj x 4 X\ 

2 y\ y 2 y 2 y4 y\ 


1 X\ * 2 X, x 4 X, 

ABCD ^*(4^ 

2 y\ y 2 y 2 y4 yi 


ABCDE (§3T ii.bV)^ a H4R*«JJl > C*ll *T§F A{x^,y x ), B(x 2 ,y 2 ), C(x 2 ,y 2 ), 
D(x 4 , y 4 ) « E( x 5 , y 5 ) ~5$ 4<R to W ^ ^ST, ^ 

ABCDE ^gC, ^CD « ADis C*M|«K"M wflliil ^ I 


^erWifl « 



ABCDE 3ErCJF3FF®r 


^ *1 *2 *3 x 4 x 5 X, 

2 J>2 ^3 ^4 ^5 y\ 




£(* 4 , y 


E(x< 



C*M <f*l PWtiM ^3f Sltom W I 


\s I v4(l, 4) , B(-A, 3) , C( 1, - 2) <a^ D{ 4, 0) '^IWlfc b^'M'WI ABCD CW*1 
§T%WI 





ABCD 3ETC5F3FF5T 










2 


1 -4 1 


1 


3-2 0 


3*f 


^-(3 + 8 + 0 + 16 + 16-3 + 8-0) 3*f 43R* 
^■(48) = 24 3*f W 


i I A(- 2, 0), 5(5, 0), C( 1, 4) A ABC 43 ^ I 

(i) .45, 5C 43^ 04 31^3^ 43?. AABC 43 3*3 I 

(ii) C*W a 1 3*3 ; 

Ihc^In* J dfow ui ABC Qra>ten cw^i 353 : 

(0 ^(2,3), 5(5,6) 43°s C(-l, 4); 

(ii) A(5, 2), 5(1, 6) 431 C(-2, - 3) ; 

ol PWs OT, .4(1,1), 5(4,4), C(4, 8) 43?. -0(1,5) 435fc 3t3Rto3 

AC « 50 3tp 3*3 I Rl3tef^ft3 c*+^ifcrj 'Siraocsr I^T «Kfe 

t^rwi 

8 I A(-a,0), 5(0, - a), C(a,0) 43?. 0(0, a) ^)4RP|4J .4500 W ? 

<M PftsPf, (0,-1), (-2,3), (6,7) 43?. (8,3) R^Wl 435ft «ll*l'eWWM tf3ft I 3*<fa?I3 
ttl 43^l*l^>ft«l C«W|<M ft%353i 

fel 1%3ft f^J?T ^Rl^P 3313^ v4(-2,l), 5(10,6) 43?. C(a, - 6) I AB = BC ^ a 43 
3«f3T ’a’ 43 3K333WE3J CTtai^sr ?lfos ^3 43 ft43 3*3 I 

SI A,B,C 1^3ft ft**a3 ^31^3313^ A(a,a + \), 5(-6,-3) 43? C(5,-l) I AB 43 
.4C43frit<J3ftt e t^J3 '«' 433«t3T 3t3 43? .450 ftp§®fft3 3*fat 3*3 1 

b* I b'^Br-M^CW C3*4y3 f3%353 [*N% * 3J3St3 3*3] : 

(0 (0, 0), (-2, 4), (6, 4), (4, 1) ; 

(ii) (1, 4), (-4, 3), (1, - 2), (4, 0) ; 

(») (1,0), (-3, -3), (4, 3), (5,1) ; 



^80 StbVoj) Stfao 

is I OT, A( 2, - 3), B( 3, - 1), C( 2, 0), D(-l, 1) E{- 2, - 1) CWf 

1 1 ^ «£T W I 

bo I b^cerd y|^ A( 3, 4), B(-4, 2), C(6, - 1) 4F?R £>(/?, 3) 4F?R ^ST 

fata fta «mRfe I ABCD b^terU WR ABC »SBT (WM fa^ *FT p 4 ^ 

fafa^i 

ii -8 wiaHtir T5l»r (Gradient or slope of a straight line) 

<(MI'BWlfafa>*l ( Coordinate Geometry ) Wt^ SNW T>H (Gradient or slope) 

w ^ ^swBp»n?r w\ fata <faH*r rtar *n?i e iT ^or 

fa ^?r ^®r ^srr ^ i »w*i£swr ^^fa^faw 
ct$ ■ > M 9 iM , *n?r uipw affa « ^ ^fatwr fa% ^pr® <aft wt^ ^ tar i 

»hmm«it trfa fajp® fata ^?r ^T c^t wr?r ct$ c^f fa*3?r ^falw fata ^rmw tafa 
^t?rr fatfta c^rtsr hwjct - «ta fa^sr fasre 'sfflFnsfa ^rf ^ 1 

^rrsrat cw %r*ifta ^ ww«i <a^#o si^fa^r >m*im*<it fata ^bt ^ i ^tw?r ?mR ^rr 

c^fa^i 

3tp\ (Gradient or slope) 


fast bb.bis <a AB >w«iM*!tfa Rmmi ta 1 csrmfll A( 2,3) « 5(6,7) faj; tar taa^r I 
c^rtfa jc *ic** *ri^ tap?r 0 <a$<7m 0 ^rt'sf^ta x- 

w n&s ab fa <#sjh ^ *tfaiN i ^ht®p wtfata® ^rsrar AB <3j*n?t 




Sifcvoj) 




AB A{x l ,y l ) 'Q B(x 2 ,y 2 ) <pw ^PT tflra"l>t 5 T (m) 

<&* itsj^r 


m = 


y 2 ~yi 



rise 

run 


'sfcr 

m 


m\ SPPK ^bt qfo I 


Y 



4i«R**i w , c^twr *m«i w<it wr x -«ct3t «hw ffiwsr wa e 

m = tan 0 

f&3T ii.is. 4 ,45GPn?rCTO3r *M«lM«H3n»W m = 1 tan0 =1 


^T, 0 = 45° ^Wi«t) | 

few i i 


{a) A( 2,3) ^ 5(3,6) 
(b) A\ 2, 1) *PR B’{- 1, 4) 

a 1*lhH : 


(a) 

(b) 


AB emu'll 


A’B’ CSTWom — 


rise _ 'O&T _ 6 - 3 _ 
run ^fUT 3-2 

«ir 4-1 3 

m~-i-2~-3 





ffefl : MAO 


: §3f i i .*o rtw (PPIT AB <?PM -m {Gradient) 4<R fcvig' C^K 

jj^wW i «n^i?r, ftar rtw <sfl> ot yi'5' ciPiiir upr *Wtw ^ 

^>1C<f>M i 


, tetb^f] ^if^Po - &>'sr— ^ o'sr 





*8* 

S'Hcfll'® «llc»lll>*ll PlW '8(l*JSl ^ P^lc® 'SII91CS lift PT, Tjfr l )Hl'5|^ 1 ^PT GPtt X -'SIPM 
| Ht^ r Pc^ps 'HM PPM J j[*i c<pM i>l®i <Hk»i < p 3,c®i <3Ptt ^IST x -«iws i i*il'Q|^ > Pc*ps *ily4 
WW 4 +$ ^IWM l 

*ivjwH *pi l>l»l fa ^ ^®T Pt Jjltf (BhIWIH *11*1 PJJ ^JNJT 441 APII : 


* I A, B C faf# fa^ TWIffPI (2, 2), (5, 2) am (2, 7) l ^o% ^spt 



ffe : ».*» 


AC CsT^H^J’ T?1*T m = — — — ^aj^latP^TW *ItCT •It, «pl*H X — x_ —2 x_ - jc =0 

X 2 ~ X l 

tiP x = x >> -'sires 

TlWlifas PPtPfl SHM&W A(x lt y x ) « B(x 2 ,y 2 ) fa*i ptU «|fa $ M «W 

um, m = 

JC 2 -JC, 

^t, m = — — — tiP x. & x, 33T I 

JC A — JC 2 

■W : TJp x x = X 2 , ^pr GMtfT> y *i*ital”1 X '5 V W *M I ^ S < P»J *nj 

gw ^swsr Tit *n^r aw -wm ^iUi ^ 5i$umfaf?nj?fl'8 3NrcTmi 

Tms : fftg 4 AB Gm PJPPH fa*Jffo C^lfi> y = 2 *P[\ AC GttlsT PJPPH fact's \g6t 
'arfft, x = 2 ^5lt AB JHHOW3T y = 2 AC x - 2 \ 




^8VS 


« I A(- 3, 2) 5(3, - 2) 

: AB m ^?T, 

y,-y, & 2 - (-2) 4 2 

jc 2 -jc, tftt -3-3 -6 3 

Wtn CiHtft x -W¥?T 

fTOWWf'f^Wll 


I •'ll '••'l llfl 


Xj Ai 



«ra 



1 ^ 


n_. 


* 

r 

1 

i 

M 











L 


t 



5[WI 


- 3 , 2 ] 














i 











0° 








A 




s 






l 















$iWt 8 1 41, - 1), 5(2, 2) ^ C(4, t ) TOf 


tsar : 


^iWf: a, b 'Q c ^Nm^QTmr v45 « bc GNi?rum<*w$^i ^rr ’fit- 
2 + 1 _ ;-2 7 
2-1 "" 4-2 

_ 3 t~ 2 

^r, -= — 

1 2 

^T, t-2 = 6 

^t, / = 8. AS 

^5?rK t 8 I 



CD m 2 = 


f^3I : 

el 4^,30, B(t 2 ,2t), C(t-2,t) ^ D(l, 1) ^ R^l ^5 ^ CD 

»wi«wM t ^ -str fM?r w i 

: AB GNIffUM m, = 2t ~ 3t = ~ f =— . 

1 f 2 -f f(f-l) 1 -t 

CD m 7 = l_t =^—^. 

2 l-t + 2 3 -t 

AB 'Q CD <3KT>Wl€Wh, AB 'Q CD CM ul*T m[ = m 2 

^ 1 1 -t 

= . 

1 -t 3 -t 
Tf, (i-0 2 =(3-0 

1-2 t+t 2 = 3 -t 

f 2 -f-2 = 0 
^f, t = -\ ^2 

t - 1 , 2 


ONT 







*88 






ii cwr A 'Q b R*«fii51 

(*) A( 5, - 2) ^ 5(2, 1) ; 

(D -4(3, 5) ^ 5(-l, - 1) } 

(*D A(t,t) iW B(t 2 ,t) ; 

(*T) i4(f,f + l) ^ 5(3/, 5/ + 1) ; 


*1 v4(/,l), 5(2,4) C(l, /) f 

« I (Spit'S OT, -4(0, - 3), 5(4, - 2) <4F^ C( 16, 1) RuMJ I 


8 I -4(1, — 1), 5(/,2) <SR% C(t 2 ,t + 3) t 


<t i A(3,3p) m< 5(4, p 2 + 1) f^ttt -l ^pr p 

« I SftffWiTr, i4(a,0), 5(0,6) <*R* C(l,l) - + - = 1*JTI 

a 6 



A(a,b), 5(6, a) C 


(\_ -) 

a ’ bj 




a + 6 = 0. 


WTCHt*!' >^4^1 : 

JHMM4T 'Z' ,4(3,4) <SFR 5(5,7) ffcfl ii.*8 

4 csNifl? c^tt^rr ^ir i 

7-4 3 

,45 WMtrm m . = = - (1) 

5-3 2 


»JC*i <pR, 5(x,^) L 4<pfi; Rnj 'o|*c s l AP C^Ml?l®T 




StfeVsil Mf'fa 


*8<? 


„ 3 1 

y= 2 X ~2 


'STRm, PB CjHtiHJfT /w 3 

1-y 


(3) 


/w 3 = 


5 - x 


(4) 


AB 4^ P5C?PMU!5T>|ilH <K*1 [(1) « (2) 


m l = m 3 


T = 


3 

2 


1-y 


[(1) « (4) 


(5) 


5-x 

15-3x = 14-2j> 

^t, 2y + 15 = 3.x + 14 
^t, 2 y - 3x - 1 

^ 3 1 

% y = -x~- 

2 2 

(3) 'Q (5) I (3) (5) ~sm L 4?f ^o% 

I W WI C^ft ^ (3) (5) x ^ y 4$ ^ 

ftcr*! ‘KSl I ^Slt 1%:^C‘ v tC'?, ^Tt *fl?T x y ^ >>i»i]<P5H ^ ' 3 T S RT J lsi»lCfl , 'tT 

^<w-\ (3) (5) ft j$t*i si*m ^mr- 



3 

v =— * 

i 

• • 

(3) (5) 


S- 

1 

II 

2 

3 

WRT y ~' 


x - 3 

2 

x — 5 


II 

1 

7-4 

y_1 

x - 3 

5-3 

x — 5 


II 

1 

m 

y ~ 1 

jc — 3 


x-5 


3 

2 

7-4 

5-3 


-m 


TfTtfirow m m, ^ ^ ^(x,,^) *pk 5(x 2) >> 2 ) §* 1 * 

'SRf^s 

'Sfcf 


m=^ZA 

X, -x, 


rise 


run 




tfut 


"2 "1 L 

»w»iCjWi3r *ig£^I*i *i5)4iM 


j'-j'i 

- — — = m. 

X-Xy 

% y^ = m. 


( 6 ) 


X — X' 


(7) 





*8^ 


(6) W *lt$- 

y-y\=m(x-x x ) (8) 

(7) W'Ttt, 

y-y 2 =m(x-x 2 ) (9) 

(8) «aw (9) W W5 ’I# 4^ wm TJM m ^ ^ 

(jtpj/,) (x 2 ,y 2 ) to«ll&tf»l 4*M CSPNlffisr (8) (9) W tor TOT ^ItW I 

TO^iftwt (6) «aw (7) w^srmr^- 


m = ZzA = ZzA 


x-x, 


x-x. 


( 10 ) 


(10) w ^^iw^rr^r, 4^ wf f^ito ^(x ,y ) «*rc* B(x ,y ) to 

1 1 2 2 

'SjfcwW <MW «£BT 

y-yi _a^I2 * y-^2 _ ^ 2-^1 nn 


X - Xi 


Xi-X 2 


x-x- 


x 2 ~ x l 


.( 11 ) 


CTWy, m = — — — = — — — 


x,-x 2 


X 2 ~ X 1 



« ^iwt 


*itor i 

i I A( 3, 4) « 5(6, 7) 



ir^ri 


WlH' : AB C?T*rt?nJl®T m = 


7-4 3 


^ ^ I * - w-1 * ' WWW ^ I ^ 

^f5t 6-3 3 

3#Wf (8) 4ml«1 AB c&\ iht 

j>-4 = l(x-3) 

^t, >> - 4 = x - 3 ^“^ 1 = w(x - Xj ) 

?t, y = x + 1 

Tito (9) <imi*l AB GWBT^IWf 

y - 7 = l(x-6) 

^r, >> = x + 1 y~y 2 =m i x ~ x 2 ) 

^iftwr (ii) ab corn >i*il<M s i 

y- 4 = 4-7 
x— 3 3—6 

v-4 -3 

% i— 1 = — = 1 

x-3 -3 

^T, >> -4 = x-3 

^T, y = x + 1 


( 8 ) 


( 9 ) 



fctbvsii 


*8^ 


(8 ) rt (9) rt (i i) c*jc<f>Hr& ^ cm Rftwt 

^ i cwiwift <um ws <11^ i 

4«>fi5 PiffiS >W=1CMTJM3 ^CiN'lfi)' (-2,-3) R^ll^l I C^rri^ >l^<f>?H f^k^l 
«i»)|*?h : CifQTlT ^tC^, TJI 5 ! m = 3 

t^^Ui,7i) = (-2,-3) 

.-. c^lFDfi JiStafl, 

y-y { =m(x-x 1 ) 

^ y-ir 3 )= 3 { x -(- 2 )} 

Rt, y + 3 = 3(x + 2) 

Rt, y = 3x + 3 

« I y = 3x + 3 f^PWJ R*»t P(t, 4) Rc« *M I P RRt'SF ^?fl 

x ^ y A * B f^pscm<mi A 'Q B 

: P(t, 4) 7 = 3x + 3 CM fcqsr R^s ^SflfeT P f^jjT RRN* CM »l5l4«HW 

(satisfy) 9 «m I 

4 = 3 .t + 3 


% 3/ = 4-3 

_ 1 
^t, t = - 

3 


:. P frijr ^RN 5 P(*,4) = p 


r 


\ 


V 


\ 


j 


y = 3x + 3 C?Rtfi> x -'5W A faijM C^T ^BT I A f^jjT <Rstfi> Rf y 0 [(RC5^ x - 

TO *14*1 R^CV® y i^RR^I] 


.’. O = 3x + 3 
Rt, jc = — 1. 

.-. A R^RRN* (-1,0). 

'!W J y = 3x + 3 CJNlfr y B C^T WtTT B 

R^^SfRt x ^Rl^s 0 I [<RC^£> y'siMR^t^ps x «SBT 
RR’RI] 

.’. y = 3-0 + 3 
y = 3 

.-. B f^TRRt'R* (0,3) 

AB CSWlfl? WH <>R I 



ab csRiffi x^m<r> (-1,0) f^jps ^rr (0,3) R**ips cm i «rfa, x ^rrr«r 

-1 ^a*R y = 3x + 3 csixnffi' I«IWWW^I y <‘RRRR<R 3 ^*RC?Htft y^W Cm 
TO3TOI ^RCfRlft?t iW -1 W y CW 3 | 


*X 




*8b- 




*rt jhmcjNrt ?n*m Picjji^w skk wi ^?r i 

y = mx + c 

4KW m GPSfifa UK <*Kl c ~sm y -TORT W I m > 0 ^ C > 0 <fl3T «HT C?Nlfl> ta 
<K»Wl 

'SfKK y 'W5 «rfa, xTOiK^K^<SKK?ff«rf«K -»l5l4Hl W x = a \ (fU3T 

W y = b (far 

Wlfa ’ c’ <<K UK <RW WK >> = mx + c C3T*flfl» y -TORT <HKK %K c TjjST Cm 
KtiTCS I m «K5If (m = tanG > 0) WK y = mx+ c CjHT UM CTMfl* I 

' a ' « 'Z>' «W UK WK x = a C«K# ^TORT T5K t*TEK 4RR y = b GNlfl> x -TORT 

^C?TCS I 

'a','b' « V «flBT *HtW TOW <?KK (SKIt^^sK^K ii.Vl ta<K*ltM^KN 




ffcjj : fi*3 : ii.^R l&IU : ^.^tr 

ftar ^ ^isn® TOitsK <kek 'TOT ’■'rtf TOit *t# c = o ^k >> = mx 

CiKtft vwf^ (0,0) ta^TlCT, a = 0 ^KC?Ktf& y -TO Z> = 0 ^KGKtft jc-TOI ffrs ii.*v 

xtort?#*rk >> = o 

>> JBICW ^iffasK JC = 0 


K*lKK : _y - 2x + 3 = 0 

K. y = 2x—3 [y = mx + c' 5 fW^] 

.'. UK m = 2 
y TORT W c = -3 


«ipiKflNlfl> 


3 \ 

^ — , 0 

V 2 J 


[x-'Sf^ v = 0 ^TC?T x = — 

2 


5 f^JST (0, - 3) [j;TOF x = 0 0> = -3)] 

4lC^% fcM CSKlfl? <3 ct (KWW I 


GHtfU «$CT* CPTKK3 
Y 



5(0, -3) 


F 

ffefl : 




(Stbvsd 




(t I A(- 1,3) 5(5, 1 5) fruUMH WTffi i?Kf jc-W « 

^bti PQ <Mr w «flw. Pg 


c$f f 


: AB <MT 

■^T, y — 3 = 2x + 2 
■^T, ^ = 2x + 5 


y - 3 _ 3-15 -12 

jt + 1 " -1-5 "" -6 


= 2 


(1) ^ 5 f^T^RP --,0 «flTO. Q 

\ 2 ) 

:. PQ (Mr 

j>-0_ 0-5 
5 ~~ -5 . 

JC H — 0 

2 2 

_^ = 10 = 2 

2x + 5 5 1 

4t, 2^ = 4x + 10 

4t, y = 2x + 5 


: AB ^ PQ 


(-5 l 

50^Mt= 0 + (0 — 5) 

11 i 


(0, 5) 


114 

5^5 


+ 25 = 


125 

4 


JTV 





□ 

































□ 












i 





" 1 

I 
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4(- 

M 
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"1 

i\ / 

K 1 

'U 




f 

i l 
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l 


f 

□ 



1 




■ 

/ 


□ 

7 

. . M . 


__ 

L 

I 



LI 



1 d 

/ 


. 

pp 

5) 7 



y 




y 




/ 



/ 



1 / 




/ 



Y 



1 



qK 

5) 


I ; 












IT 



rT 


I . 





























Y' 

fM : ii.'So 









i l Piom w to : 

i Rtfra f J Mic«ltoic>M ®*f 9 iiciM <wtjt i 

ii y-2x + 5 = 0 GlTO’Btt- A. 

iii 3x + 5y = 0 

? 

■ ,■■■■■ 
i <. ii « in 

. ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

«t. i 's iii ^r. i, ii « in 

1 

* l {s(s-a) (s-b) (s-c)} -4 s W^rm- 

«r. fitters M 

« i 


*r. 

^r. 


A 



12 

«f. 


*. 15 

^r. 60 ^ (flTO* 



A(l,l) 5(3, -3) 

AB 

2 *. -2 

«t. 0 ^r. 6 

<?l x-2y- 10 = 0 ^2x + y-3 =0 

-2 *. 2 
*f. -3 -1 

fel y= -+2 ^2x- 10y + 20 = 0^WtW 

*. 

«r. c?Prtw o^ftw 4 W' w wtm^l 

*\\ y = x - 3 W y = -x + 3 

( 0 , 0 ) 

*r. (3,0) 


«. (0,3) 
* (-3,3) 



(SifrVsil 


*ffi 


Rtces ^o?t v « ^ ^ aspr to ^ : 

x= 1, y = 1 

vi c<wm x ^m<t> w R^jas 

▼. (0,1) «. (1,0) 

St. (0,0) ^r. (U) 

bl CSWIW 'W® *IW OT c^3lf& frsR ^BT ^ tfWUM 

**f. 1 

2 

st. ^r. 4^*f4W 

bo i »M«i£sWi3r Rrfa w*it (2, -l) R^Rwi m «aw^i3n»w 2 . 

hi i flc*|itf R^^* tot ^ rfwte wratro >i5l<M 6 t Rpfa ^sr i 

(a) A(l, 5), 5(2, 4) 

(b) A(3,0), B(0, -3) 

(c) y4(a, o), B(2a,3a) 

i*i Rrc^ 3%w3t wratro ^fwtf^wi 

(a) Tfl*t 3 y (W -5 

(b) ^-3 WjCW-5 

(c) TjK 3 (SW. y W 5 5 

id) UK -3 W 5 5 

vmmt tflwt »l»|VoM to CI?WG I 

[4$ GNWVCfcl ^twt^ft TO* TJH y -CW<M fi>CTO ^HCSNtWH b<$tf|C*l TOC*] 

i© I Rcjjltf 0^ X -TO « y CTOT R^ C^t TO* Rfa TO I 

<R*te i 

(а) y = 3x - 3 

(б) 2y = 5x + 6 
(c) 3x - 2y - 4 = 0 

is i (k, 0) R^ii^ 'Q k ^ RRr$ wt ^ftwt k to TOflRRFfa to i *R cspnft (5, 6) 
f^sft% ^ ^ £ TO^RRffaTOI 

iff i (ft 2 , 2k) fotj*ii$l iw - uffiRft^ gtto ^ftwt Rrf* to i *R aNifl> (-2, l) R^ tot 


Wlfetfil TO* TO* k 4<t7WRj^Rf?[WI 





StOVoj] 5|fe)^ 


i'b | i£r^f& CSPIT A(-2, 3) R^%?T ■qtTT T?M 


1 ^ 

2 


i (3,k) 


k <q?T ^IH ^'o ? 


is i 3 i>i*iRPi$ <srafl> but A(-i,6) ^ b l^p© c^t^bn a R^ii^l 

^5RJ GN T JC -'SWW C(2, 0) C^r^BTI 

(a) AB 'S AC <3^ W I 

(a) A ABC <SBT fM?! ^ST I 

ib- 1 BPllQ OT, y- 2jc + 4 = 0 3y = 6 jc + 10 CsPltW M?™ (SR ^BT ^ I CsPl^R! fSar «3w 
^TWT ^sr <3M ^iflwt ^j^3T ^t$ 1 

ib I y = jc + 5, y = -jc + 5 <£FR y = 2 ^ifwr 1^fl» fasten %sf& ^ fatfT TOST I 

Qj^etfDiq ftar «flW, C*M|<M Rffa W I 

*0 I y = 3x + 4 <£PR 3jc + y = 10 GNITORT CHlR**# TO I BP»llTOBr fi>3f Wfa ^ jc 

>i^«i *lffo13i$0BN! wr Rrfa to 1 

*i I sM't TO <3T, 2y-x = 2,y + x = l *Hky = 2x-5 (3NT (Concurrent) 

^ I y = jc + 3, y = x- 3, y = -x + 3 y = -x — 3 &'^'4cef?l blsfb Pic^T <pw I 

b^Br 05 ^ c*MI<M Rh 05 Ifcjj' Wfo TO I 

^ 9 1 

3x + 2y = 6 

^c?r«n^«i^wwOTOTR»y > t'oc^T^Br^rft%^sri 

?t. ww <£R^ to Rmm to* to^to 5 ^w^wrRf^’w^^sRwr 

*81 OTenT^lH, A(l,4a) ^B(5, a 2 - 1) R^ll^l STTOuW- -1 
C*W8 CT, a «awgfl» »IH DUim I 

<• a TO »IHH«M ®MJ OT blilfi} R^*tlTOTTO, Ifl^P, Q, R « S , PQRS-TO C*WHM 


*r. b^rlTJ >ii5wR4^r'5nw? 4 toirst <retro ■»pbi»i'® ^i^towtoi 



<$*?r 

fatlM ^ Sl*l&M iHfr (quantities) OTP# I 4* si?pm illfar *fam ^ <#5Jt*t 

(magnitude) *+’ CTW * ‘-’ fa?tf5t -Wllen <#31*1 wwt K®T I 4*lbM slfar 
3#flT ifaltt (magnitude) « fa* (direction) fccg«r **?© 3H I 3^ sl*l£sM aifa* C* 5 ^ 

«# *qjtc*r <^s<t sift *?rc* i 

**oi?r act fafi%r - 

> C**mi iltf 5 ! « C^Bff ^r 3*fat *jJP© i 

> c*5n?r ^r « c4b?t grfa*sr ^tpu *wr *?rc* * h?jpii 

> A8?r/R^* cdisr « «i4<tH *wr *?iff® •naw i 

> I^PET Cm « C3t*#fa *NTl *i!ff© oftfJPlI 

> c«*£sm fasw ^iwt *<iff© i 

> wftwsi cwr »jRv©* « c4b* <unjt *?rc* •naw i 

> c«*c*m ^ipufa^ wifi#)* »i»i>iiw ^T*ri^*5P© ’tm i 

b*b i 

MF*h #*^T SIBT ^ROTB# w *#5llt%l altfll«rH 3H I 5 c^r.fsr. , 12 Um, 5fal3T, 6°C 

^oi# 3M w Mj, <#sn*i, ! si*i?t <#sit*t, <#sit*i « ^©mgi?t *ifait*t 

^ttpft 3n i #w w^i c*^i»im 4**^ <#511*1 *su# tot i *t*?r #r ** 3n 4*ffr 
cti* 4*faj pic* *ait *pt spiw 4 fir. « «ibt 5 fir. ctt, ^©13pi 4jmiR*^ c<?k* *i?t ^ faf?i *^» 
plprsMcsr*HTTBi*Brc*ii*ron »lfarft*fa?»lfaMli* ffa^*M^3Mllfyc^Ai*fl>**i^ 
faHC^ ^1 *ll$*fclC4 fafa w ^ i 

OT #*1 CWT5IH 4**^ <#5K*1 *ST *#t <#5Jim <3C^ + * - ft* ^ *BT ^Pff^l ^*tP?t *?T t 
*1C* C*®rm * *#* * ftfap fflf 5 ! (scalar quantity) 33 I Ml (length) , *ST (mass) , «lUl'oH 
(volume) , (speed) , (temperature) $<®#f C*»H?r Hlf 5 ! I 

ot *tfa* sr*i*r *srfir w^t ^ <#^i*i « t^* (b«c«m acum ^*r, ^©ic* ^r 

(vector quantity) '*H '331 1 ^13*1 (displacement) , C*t (velocity) , ^<1*1 (acceleration) , 'Q* i T 
(weight) , 3®1 (force) ^©T# 4SOTJC-# (^ ^if 5 ! I 


\<t 8 


iStb'od s|Ro 


CTtCTt C^fTTO ^ 2 J 13 FF «||RR*^ (initial point) <*RR TO ^R*^ (terminal point) Rt»IM 

RR'a W<?T £ C^ITTO^ R*F RtcR-HF <3lTO ?R*F C?!TO (directed line segment) ^ I 

<*RR ^R^ B TO ^ RpP C&NtfFF AB 

wr^?n st^oT^ R* f RTO^ c<tto <#t, ^ ■ s #5ft e t $ <s*itTOfrRj (iZsi^r^wc 9 ! 

AB ^M^f5^) ^^R^ A R^TO AB CiNT^TO B R*^ Rtf-Will R<T> I 

R^vo^cvj ctor C5i?t n tf 5 ^ R^ Rtfw caro w sro wr m, cto^t caroi^ Mj 

aiRRiT < #^K ^ (^TOffo 'shRR^ to y<&9r*i Rtfwft Ra* stw reSsr ^rfPtsj Rfp i ^it, reSsr 
?nR 'q 1w Rtfw caro TO$h* TO^rr 1 Ra* Rtf w <aTOta* epiRR><> C5i^ tog ^?r wr ^ i 

TOtM TOn^T WTO 'SRf^s C^M TOT %JR^t sftTO I 'TOT C^Si T Ws erJiRRx* 

csaat'^ron ^ siro^t atRa' Rtfw "atesa ^orta^ c*wia a<roi i 

alaa^ orat 8 cro^rr c®i?T (Ra* Rtfw caro) ct 'si^r ww to Rfr, ^rca? £ wfocaa ataa* 

CSNTat 1 ^ aiaa* (support) W ^?T I 


C'SSa' TOffS oi&ar&a 


(underscore) C^QTTT ^ ^ 43 Rtf-WS) ?lRa* CiratTO TOa ->• i^fQTTT ^ u = A8 4 <T 'stf 


u C'»$caa 'SflR R*^ A 'Q 31® R*^ B 4?T Ra* A "5W B ^ R^ <5^1. frRj 
(SRITOfrRjl 


u 


= AB , AB 


Her-, i i c^staia at% to ^pr cro iifTO 3 R. R. *jca «>mRvs i 3t% to cac5 to ci® a*ET w 
TOac'opnaaRcaaw? 

* i tpi &fi5a aa ^l^ww 20 RRc5 ^t% to dir^car repil?r »iRw»i *fs ? 


b^.vsl cdfe&M ^$t; R^Vft C^8?r 

7Wf5T C®s^ 8 ifl^sR C'S?^ U-C^TO >£R5R (^59^ V-<fl?r >ji|H <*11 ^T^iR 
(i)|u| = |v|, (u v ^Mj) 

(h) u-^< 1^, V-^ i Tl^^'W'5fR^TOT^rTOm^T ) 

(m)u R<p v-4?r Rc<pji ^ic®t ^<p^% ^?r i 

tpto ct Rc^ Rtj ii^wi c^t k^t, 'sr cto ^mr : 

(i) u = u 


A* 


u 


■►b 

^D 






stfeHo 


*<?<? 


(«) U = V V = W S.C'I u = w 

u «flsr ^tbw «aw wct u ^rr v »wi«m 

c® 8 ?n 


: MWlMlI^CTlCTSlWMWlWl C«iCJM *WH <T»M C 53 <T fcfaPimi 


c^ht, to P ^ ctfs?r u OTwit ^fapr, P to, to u «fl?r ^bt 

^«i«i*lt UiPi, ^oMs P to, u ‘fl?r P<p <wl<w lul ifl?r <pw PQ c<pcG P$ i 'oKc°i 


J-W« 


p^^ilUl PQ = u ^ri 


: v u-(fl?r R’iSl'o c^Ssrw^r, ^ 


u 


(ON = 

(ii) v^*rl?PP, u-^ 

(iii) v^to u«sRrto'srR*i 3 )'©^ri 


V#U «£BT ft 5 #© csfo ^T, U JR V «fl?T ft*!^ C3%$ I ^WsliT ^Sfff ^ TOT CT, V 

w simjw u 4 ?rft *#5 cs 9 ?r^r v = w ^ri u ^ft^^s csSs^ftos' - uot^^ti 
u = AB ^C*1 —u = BA 


i *.8 I CeftCJM <M « taffi 

i i (*p) cs8?r tfiiQta Qi^ ^ 

C 58 ?T CTlBlff ^N»t 8 CT 1 CTT U C«§C*W 3 teto V 'sffaT ^fu + v 

c^^t?r^m^iPto u ‘ssr «iiPto aiwto Y <*bt tfteto 1 

c 



'*TC 5 T ^ft, AB = U, BC = V 4 <J*T C* 53 ?T CT, U «flBT Uteto Y ^ ^iPto 1 ^®T U <®BT 

«nPto‘ sw > Y ^ siteto ^C c^ 8 ?r u « v mSsnum *raft> ^rr ^?r <*rr u + v TOT 





u « v u , v u+v 


(«0 <&t* cmft mute* ftfr 

c^ 8 ?r «M Qi^ Rft?r ^pPW Rc*im c^ 8 ?r cWr >Ml«R<* Rfr Pijj^lif c ^\ t 



>ifj|^ ^ c^ 8 ?r u « v ^ 'sjh « 

eol<in«M W cm wtftvllSil 'stlf u + v re 3 tg?j tih 


!?r c*r u 'Q v 


coicss *jM *3 •^Id'o ^?T 


W * TIPT <pft, PIC4IMI ft*X PICT "Srf^s U 
^ v C®B?m 0L4 «OStl ^5 l 

oacb « ^i?r OC^ ^ i 

^ oc^fifu «v o 

<*RT MM«M JjR'o *m i 



0C=w+v (^Isr^HtalMil HlWI) 

OACB ^1®to?r OB « AC « ^imk i 

► ► 

:. AC = OB = v (c®S?r HWJCT) 

:.u + v = OA + OB = OA + AC = OC 

g (» ^ ^r tspsiR^ t*tii<\<\ piw^ww ^stpst w ^?r i ^*r ^r »ift ft 4 «w cro 

res<T CTW?r *N% ^i^bK wp© ^?r i 

(*) ^f& rea?r ^?r Wis OTtpfir crct siiviteR** Rft stwtwj ’w, ft? ft?®f Rft ctbt 
sipriwri 

*1 C^BfcM R«lM 8 

U V fetw U-V Wo u 

^ (-v) ( V ^ ft #0 csfrs) 

CTT*ftn u+(-v) <pftm 

wilii RuiipM Ql'ijet ftfr 

u = AB, v = ylC ^PT u-v — CB; AB - AC — CB 

u«v isbt ^?r u-v ct$ dm, ns v 




w&M i 4*$ 'silRR # <iRPl$ v$fi> c'bSWfi Ruii»Hp«i '^R'Umi TOT'R*i3Wm *lffo cdisn 

» 8 C4 <fT*IMFF 4»M*lC4 <?FT AE = CA 3JTI AEFB »1l»lW04 «6=T I 

AE + ~AB = AF 

AF5C 4Wfl>»ll»ll«R4, (^HT BF = AE = CA 

4^, BF || AE ?m BF || CA. 

► > ^ 

.*. AF = CB (c^^m),^, AE = -v <m>AB = u 

* 

u + (-v) = CB SMlfto *wl I 

vs I ^C&fr : CTttJlWH *W*I*IM ^ <*WHIH R^ Rfa ^ "* 11*1 ^IT ^ CoH 4W I 

u mwiwi csSfT^pr u+(-u) R*^? 

» > 

*lR, u = AB ^5*R-u = BA WT 

u+(-u) = AB + BA 

= AA (Qp9®fW«l*|5llfil) 

R*§ AA R* «BiCT?r c&s? 4ft 4"*pft R^ c®^, «aBr 'aiiRR'^ « ^R^ 4 ^$ R^s 

'3f#5 1 ^4/4 W A R'tjC^ ^ I ifl^t ffstfcr (?n?f fintit ^) ^ c®8?r ^rt 33T 4^ o Sfifa 

W *nl ^ i 4$ viFRiat csBst ^i?r CTiPff Rffift R^ ^T amt <f$ i 

^ CtfefcM «W4WM Wl VS||VW| W® *ltft OT, 

U + (— u)=OiW u + 0 = 0 + u = u 

^pj afom 7rc®t d«rt «i eon RR® naics?. i 

i*.<? I 

i I C^lS wk’ta RR*m RR (Commutative Law) 

ttlWlMl U , V U + V = V + U 

sw * OA = u 4RR OB = y, OACB OC OA « BC 

^mm 4^ OB 'Q AC Wf « I 

.’. OC = OA + AC = m + v 

OC = Q5+5C = Q5 + O4 = y+M 
.'. u + v = v + u 

.-. C®§!T WISH Rfis«| RR Rpq ^BT I 



5 




B 


^FS^t-vovo, Stt,^ 5|fc^s-s i) 'sr-io'sr 



StbVsd Sjfefts 


ytv 

(Associative Law) 

U, V,W ^£ + v)+W = M + (v + w) 

2W*t8 OA = u,AB = v,BC = w 

'5f#5, U *4BT SIW^ (MQ v V «SBT SlWf^H W Wf I 0,C W AC ^ 

I 

'skc s i (u + v)+ w — \0A + Ab)+ BC 

H OB+BC = OC 

u + (v + w)= OA+(^B + Be) 

= QA + AC = OC 

■'■ \u + v)+w = u + (v + w) 

^0?IK reS?T otm WIN to I 


^pP’qte 8 CTlCTt fi^cen toi>^tp 4>l m OefcMIMM PlM«M C^BsT I 

OB + BA = OA =(^AOj 



I C*m (Scalar multiple of a vector) 

U MWIWI C®3sT ^ m MWIWI : *m *w»BT mu W CTtCTT ^rm, to ^st ^JNJT W 

^Pltl 

(i) m = 0 mu = O , 

(*) m^O ^pt, mu «sbt qfcrc* u *q?r *rtpr mu u^^Rtfra 

(*) m > 0 ^pr, mu <«to u 
pH) m< 0 mu <«to u 

8 (i) m = 0 'smr u = 0^fmu = 0 






(StbVod 




W lu = u,(-l)u = -u 

m(nu)= n(mu)= (mn)(u) 

mn ^spr >0, ^sPT <0 >0 'sptffc < 0, 4<pf& ftsu 0, 4 c^s ^8 

Rmmi ^or ^aarffo ^i«^oi f¥^o wr i to «£bt an>fD cwr ^Pit : 

AB = BC = u 

CD = DE = EF = FG = AB *8 1 

W ^4G = ^4S + SC + CD + Z>£ + £F + FG 
= m + m + m+m + m + m = 6m 

^4G = ^4C + ci + £G 

= 2m + 2m + 2m 
= 3(2m) 

^4G = AD + Z)G = 3m + 3m = 2(3m) 

.’. 2(3m)= 3(2m)= 6m 

8 c«8m<i tm cspot ^pt, ««row ^r*Biffer 

snmwr^mn 

,4S II CD ^pt. 


G 






AS 

AB = mCD, PPftPT, 

m 

— . 





CD 


AS 

CD 


m > 0 ^pt, AS « CD 

m< 0 ^pt, AS 'Q CD ■R^'o^^ri 


I CS&fcW »wm ^ar 

(Distributive laws concerning scalar multiples of vectors) 


m, n C^mr <Wu, V crt?r ^pt, 

(i) (m + n) u=m u+n_u 
($) m(u + v)=m_u +mv 
2 W 8 (i) m n *Pl wfi$ I 

■SJPT^#, m, n ^»PT *RMFF ^AB = mu 


C 



:. I AB \=m u 


AB <& C ^#PR 


BC 


= n 


u 


88\ 





BC = nu <4^?, 

AC = AB + BC = mu +nu I = (m + n)u\ 

AC = (m + n)u 

AC = AB + BC 
mu + nu = (m + n)u 

m, n^sET (m + n)u 4?r ^ (m + n)|u| ^ u ^ R'lSI'® 

^©*R mu + nu C'o&flfbfl Z^i m u + |w|w| =(jw[)+(J«|) u U ^ 

i m < 0 n < 0 m| + |n| = |m + n ^r, 4T¥ESf 

(m + n)u = mu + nu ’nw <?1®r i 

m n 4?r W 4^ >0, < 0 ^ (m + n)u Zyrf I ^ (|/w|- |n|) |m| ^ 

0*P) U tiRT ftC<M |m > n 

(«l) u *sbt "*m |m| < |n| 

mu + nu C5S?rf^Q Z?\tfu « (m + n)u I 

A,B,C ^PTOPT ^ ^ CW ^ AC, AB 4<T ^?T I 

TB^T* (i) OeiCsfc) *rt^P T 5|WH ^FT <*RR ^tOTiT f^F 4^ ^FT, ^IWST 

(similar) cette ^Tf I 

WctcsIotM i w, 'vtut (far ftfffaF) <^iwc^<i®rr^n 

^3f: m(u + v) = mu + my 

B 



"SJW <pI^, OA = u, AB = v 
OB = OA + AB = u + v 



SbbVjJfl 


oa c ph oc = m. oa ^*r i c f^f^wsrf^s ab *sbt CD c^rr 

OB D R'tjoo cm^mi OAB « OCD ^ww^ff, 

OC CD OD 

CAC5§ = = = m 

OA AB OB 

:. CD = mAB = mv 

tsar-i aj m *Htw, tsar-* aj m * 8 e 1 M<r> 

.'. OC = m. OA, CD = m. AB, OD = m.OB 

OC + CD = OD ^T, m\4B)= m%)B) 

:. mu + mv = m(u + v) 

m aw T^ssr ■snwir tbrj $* 1011* ^at w i 

^Br : m « n Aft to u C«8C«I«I *RT (m + n)u = mu + nu ^a0 

«W*|CsM Pi^vjv^C®1l to a|<rca[ csplt ^PTT: 

i I u+ v= v+u 

^ I (u + v) + w = u + (v + w)=u + v + w 
vs I u + o = o + u = u 
8 I u + (-u) = (-u) + u = o 
<t I u + v = u + w^T v = w 
b I m(nu) = n(mu) = (mn)u 

^ I OU = 0 
b- I lu=U 
b I (-l)u = -U 
io I (m+n)u = mu + nu 






iStbVss) 




I C^9?T (Position Vector) 

o $ *iw»m Mwiwr p f^TTOH op m\ ^simuri 

OP <& o p f^TOprreasr^^^ o f^a-w csBst yiR*^ (origin) ^rr ^?r i 

■sn?r c^r jiw o 

4^?. J i»J'oc a i A TO O, A 

CTW^aOT^fl^ OA O 

toR^^^^i ^•j^i'oiw, »trc$ 
o caf^s jwspr tot B 

TORre3?r OB 
A, B CTW^&I 

»IW , OA = a, OB=b 

OA + AB = OB «!#* a + AB = b 

:. AB = b -a 

^gjRifc, f^?r tor C58?r wri sim^r ^©ro wnw <3RtR ~m rea?r £ o&<mM 
ssteR^ tor C58?r taR ^or *imr ms i 

1%^ 1%^ TOttR «HWT «tW$ 'TOH C58?T 1%^ 1%^ TO TOl (RsflRT 

sf^fRj R«imm -which 4 Rhmm RwnifR -wh R*^ tom res?r rto^*rtoi 

^iw: ^sm Rtjw ^iR*^ O 'ra^^'stiirfl O 

TOR fBRf'o w i 


5 



H.io I <pFo^ vSiRsH 

b l OWe CT, 

(*) -(-a)=a 

(*l) - m(a)= m(-a)= -(ma) c<Mlc*i m C^TR I 



a <3 <p<p C58?T m 'Q a 


wMR 8 pp) f^#s c^acsw a + (- a)= 0 

rHR (- «)+ (- (- «))= 0 







\Stt>vsf] sjfcfcs 


^5*3 


- ( - «)+ (- a)= a + (- a) 

:.-(-a)=a [reP Gttm 

(*0 ma + (- mja ={m + (- w)} a=0a = 0 

(- w)a = -ma (l) 

'SIHW ma + m(-a)-m\a + (- a)] = mO = 0 

w(-a)= -ma ( 2 ) 

(1) (2) (- m) a = m(- a) = -ma 

(’t) a ^ o |a| ^ o 


a = 


1 




1 


= 1 a 4?r fw sa fw 1 ^$5iR a c$8?r ^fl?r fw a ^ 1 


frffeS*Ul ABCD ‘flr^ ^fTsflS^ ^ AC 'Q BD I 
0*F) AC, BD esftmFF AB «aw AD 2FPK m I 

(*T) AB ^ AD AC « BD C38W SftW W I 


m AC=AD+DC=AD+AB 


AB + BD = AD BD = AD - AB 

(*l) >1! snsto?r ^fW P I 


1 


1 


1 


1 


AB = AO + OB = — AC +—DB = — AC — BD 

2 2 2 2 


1 


1 


AD-AO+OD-—AC+—BD 

2 2 



vs 1 mm Wf m ct, R^esm mwiwi ^ ^tp toI^oh <a*rw £ 

R^OSwl ^ip >|V||«MM « m I 

ABC Rl^tam AB « v4C «lp«M Z) <3 E. D,ECTW^&I 


1 

SWW^a, DE II BC DE = —BC 

" 2 

Wf s rep R^Rfa vai^iw , 

AE-AD = DE (l) 

AC -AB -BC 
ft* AC = 2AE,AB = 2AD 




Stbvsi] 


^8 


[v D, E AB « AC ^ wf^| 

.-. AC-AB=BC 

2AE-2AD = BC ^ 2^E-ADJ=BC 
:.2 DE = BC, {(1)W} 

:.DE = -BC 

2 


«im?r 


DE 




n DE = -BC 
2 


de « bc Aw <sKf >£&$ ^ wmmm i «miiFT *nw ont «ii* to i 

DE « BC c^ismuisi GRPttw^K DE w BC TOIWW I 


fc^iTOt 8 1 c$8?r sm tot ct, TOTOUfcro to^w -wf^il&va tot i 

C 



TOttRs »iw *R, ABCD AC « BD ■*p<far<i?ra O R^w dpT^BWi 

^T^#, AO = a, BO = b, OC = c, OD = d 


$m «um <r, 


a 


b = d 


2 mt AO+OD = AD *K\BO+OC = BC 


ctw$»ii»ii«Rm* ^?r to*to Wf « wmmm i :.ad=bc 

^#5. ]40 + QD = 50+0C 


^T, a + d = b + c 

a-c = b-d [&cir*KT -c-d 
•iWtPT a « c^«Hjpp AC, /.a-c TO TOW AC. 


b<3dTOTOWBD, .-. b - d TO TOW BD. 

a - C « b-d 13 ^ RTOT ^RR 'sp^T C^9?f ^StCTO TOW <SNI 'spRT JRWf I 

AC « BD 13^ TO^cn^l toreHI 1 ^s?TR a-c « b-d reS?iw W *nor 

Rtot toto tot ^ 1 

/. a-c = 0^fa = c TO^b-d = 0^fb = d 


t • 



TO* 




TOWllCTO TOfw TOfalffc^TOST I 





StbVoj] Sffefa 




<t I sm ^ CT, CTOT b^WJl »|WW0 TOflplft W^jT *KM|Bf4 <3* ft^ 


>11 rt<J> TOST I 

WfH' 8 ^#, ABCD b^OW 

P,Q,R, S i P « Q, Q 
eR,ReSwS'aP CTW l 2 W 
*m ot, PQRS ^liiteft* i 



WfSW#, AB - a, BC - b, CD - c, DA - d 


PQ = PB + BO = - AB + -BC = -(a + b) 

2 2 2 

QR = -(b + c) > RS = -(c + d)^ SP = -(d + a) 
2 2 2 

% (a+b)+(c + d)=AC + CA = AC-AC = 0 

a + 6 = -(c + ^) 

P0 = -(& + £)= -~(c + d)= -£S = Sfl 
2 2 

PQ ^ SR WT'Q^flMKi 

QR ^ PS WT « 5|5WI I 

PQRS 




i I AB I I DC ^ 

i AB = m. DC , PNIFT m CT»11?r sltf 5 !' 

ii AB =DC 


iii ab = CD 

'G*o?r 'src^rr c^f^rr 

■ , ■ ■ 

i *r. ii 

• ■ ■ ■ ■ ■ ■ ■ ■ ■ 

*t. i 'Q ii ^r. i, ii « in 

*1 ^fcM»ll«l*l *l*l- 

i 4w?r cro >i lilted stwfBfT 

ii 

iii 


A 

C 


B 

D 


Trtr-V38 , Stb^Sfl i o'SJ' 



'Sfovsi] 




■ , ■ ■ 

^ . I *r. II 

, ■ ■ ■ ■ ■ ■ ■ ■ ■ 

*t. I <3 II I, II 'Q III 

VO I AB=CD ^AB| I 

~AB = CD *T. ~AB = m. CD , C^ltW m>l 

*t. AB + DC <0 ^T. AB + m. CD = O, c<Hlci m>l 


PlCM 'BIlWlW 8 « <t aJc^« Sw 

AB ^UT MWIMI ^ C C^TT C&3 vjaifc^ W A,B « C C®3il 

^Pfla^W a,b 'Q c I 



<t I 


fel 


S I 


AB <3rW?lFF 2:3 q-fllflo Wl fsm 


c = 


a + 2b 


. 3a + 2b 
*t. c = — = — = 

5 


M 2a + b 
*r. c = — — = 

5 

2a + 3b 
^T. c = — — = 


c®8?r o *un PitM 


T. 0A = a-b *. OA + OC = AC 

«f. AB = b-a ^T. OC - c-b 

ABCD 51!v||«i9c<M AC 'Q BD ?!?\ AB * AC C^^C<f> AD 'Q BD GtfamclM 

AC + M> = 2BC AC-BD = 2AB 


wife ot, (*) - (a + b)= -a-b 
(«T) a + b = c a = c-b 


v I Capri's ct W a + a = 2a 

(*l) (m-n)a = ma-na 
(«1) m(a - b)= ma - mb 

k i (*) a, b siwjw c^s ot, a = mb ^ *nor cwrater #f a,b <ot 

(*D a, b C53?r 4<R ma + nb = 0 ^ c^lte ct, m = n = 0 

io l A,B,C,D R^jWl?! Wpr <^8?r ^MtS^ a, b, c, d CT, ABCD 

■?rt% t£j^ c<p<|oi b — a = c — d ^ I 


ii i C'c&fcM »ii*imj sfsiH w ct, Ri'SC'em ^ <it^ wf^j, <?tt^ '=r% >wl«WN <?HT 





iStbVoj) sjfefts 




i*i sran ^ ct, cror t^c^si ^sr ^ i 

i«i ofe&M srat*t w ct, fiiPi(ilfiiit»M «mkMi*i JMqcsr'ir -wtewh 

■wtewM o ^kt hi*upc*m i 

i8 lOftCsM >IWMJ Wf W CT, ©PlfiRltCTSr Wf^ WJtW^ WiM 41** CM 


iff I 


A 



AABC AB <3 AC ^ D <3 E 

T. (Z5 + /)£) W Zc CoSCM ^twswtwi 


1 

«T. M>lCM ^HTJT Wf ^ BC| |DE ^DE= -BC 

«t. BCED ElPlUrJIlCM M « N ^PT CfelCM Wf ^<T OT, 


MN| | DE 1 1 BC ^MN = - (BC-DE) 

2 


i'bl AABC <*BT BC, CA « AB ^Epr D, E <3 F 

T. Ze 0®§dW BE <3 CF C«iC*M TOJCT - 2W*t W | 

*. SttHWCT, Z5+ BE+ CF = O 

«t. 4fT 

mm h cspit wut e ^ i 


A 



c 



^T=T *erJlf5|P© 

«ii»iich RR>^ «ii4Icjm vh^^si si«ii®m « voisi <mifi i vssr *iwt « 

f^r «ii4ic*M i wii^itsw ^ '$$> V *ifo© 

«mi'oH « «jfroc*m c*m*m *N% 4$ ^r«rrtr?r 'stkftmt ^at i 

^r*rrr?r cict ft^far 

> ifa)^ fi>4 «|««H <MOa ’tmw I 

> Isisr, ffisitf^ «n^?r c«tH^ « c^mm* «iiiiv©-i « ^w*i c*mhm Wte 

■^n 

> erji fittest «H3rtr a«iM 4w wnt ^jt*tr *itaw i 

> tfilPto *M<^ «||{JV!H <3 ^'®W*l t*M*M ’tf^Tt <Mtva 1?IW I 

> etjifSifo* *rm«tt c^c? atuw -wtvo *ibict i 

ivs.i 

mrfw ©rjiftfow> (^rr « wbt <Rtf^F «na«iT «iiwiR'o i wtf^toe (snrr 'o 
m *imr I^wm sw tot ^r i 

i I W Mj, 2t^ « $wf ac^J4lT5C4 £ ^ 'SJ13JT (dimension) ^ ^?T I 

* i l^jsr Mj, st^ « $wt <r$ i <sfl> *n^tt i ^n?r wwj ^ror tit (.) w 
^&i <src* w)w?r atfc^i^rr ctot «itBr i ctot -ajiaqr i ^ i 

vs I CSN13T CWT5H Mj ^rR^, 2f^ « ^WT <R$ I ^1$ (SnTT 44»lll3|4 I 

81 $Wf (Fit I ^olt^T RjJlRw I 

<t i (Ft^tMj, st^'Q^wf^rf^, voiw viH^^rr^ri RwiRw i 

i«.* ^f%»l?r aiwfirtr ^resst 

M Wf (Plane surface) i <FP1M WBT MWlMl WIW ^SPIBWT ^KgC’t 

^ wra' fc>ur «hRos ^r, ^ *nPr % ^tm^r £ *nfar '®*ifodM 

*vm\ to too <jt CiJlerl^f^ vi«ji ^?jt I «rJlf$ll^4«lM 

\®T "jra - , w*t w?r i 

g V5HJ f^^»r wnPrf^s c?nrr Mj w wbt ^bi?t '=(%t (infinite) 

«iPiPMj m*T ^sit ^*r i wra' c«j^ vsf^R w^mr ct, c^twr w c^rm wr 

^ I -W&t (Curved surface) i C$ 1CTT ^PBT ^BT MWlWl I^T WHW^ ->M«1t<W 

^ wi?r tew «hRc® ^ ^r, ^ w^wssr^fT^i c*imc-w ^s®r ^ ID *wm i 







ol m edlf¥® (Solid geometry) 8 «lPfe 1, ltCW CM « l^r 

«MTOr,^tOT^TerJlfill&M^ri (Geometry of space) 

Qwlftl* Wttoe (Geometry of three dimensions) M ^?T I 


8 I CM (Coplanar straight lines) 8 '5PT, 

^®tw?r »m«M w to <5^ mm ^a ? r £ *bwcMtoiCT «*n»o^*i m ^?r i 

<? I CM (Skew or non coplanar lines) 8 WTCM >\w\ 

w to <mR> w wr ^rr (toa% ww m i 

ciPmw fcq?r «n?r to cm «ii$ feu ^ froft <mc*i$ <^©% 



fc I >Wl«Ml<1 Wlf (Parallel line) 8 4Wk 
WiCM «BM3T C5?T *Tf ^CST ^ ^lOTSf 

c^im ^rwm «frc^, ^ ^stcM 

»ra«icM M ^1 


<* I m (Parllel planes) 8 - ffi WT ^ 

^imbt cm ^rw<T c^n^r ?mm 

CM^tsffFP voM ^ '®W >|i|l«WM^5TM^n 

V I ^PlWRr >IHl«s1h CM 8 W1CM <3 <Mfi> 

<aiftffi4toic<q <rf% ^sfe ^iat 

%p*i?r cm ^sr, ^ £ wrcMt^ ^ ^otst 

^nsMcMM^n 

8 n*m RwiRi<j> ^r R»iiI3i^ ^iw ^f cm$ f^pi i ^®t$ C5jto^ 
Miiih^iw JUtvij^lU ?\c®\ fiar ^bt c«ito to tofl> 

tottosr *iw ^it « ^ mt >1 wa ^ i 

& I '®c*is *NT CM (Normal or perpendicular to a 
plane) 8 C^tM ^MM 
C^IM C$FF £ 'stf&FS C^PtCJff 

CM?T $£*1 , (S\$ ^1fl»lCf5^IIC < P ^ 


p 










bo I (Oblique) GW i GPtPff WTGW 

to^>pw n& <ir to ^ ^pt, £ 

»hmcsWct to'spw Ifcfa csrur^rr^i 

bb I $TO (Vertical) Qlff TOS)H 

^®Gt ^w*r towwm gfto gw <jr wgf 

wi^TwrfcTO^fWPii 



5 


O 


b*l ^ll^SpW (Horizontal) « GW 8 <^1PTT 

wi (SF^ wi^t ^wgw?t TOtf to ^pt, ^®tpp 

TOpr <tf tot ^ri TOGt Gfiptf 

®H^<> WT TOf^s PIWlMl »HM&WOT 

?itobw tot ^?r i 

bo i wr « tro*5% b^0t § gftptt b^c«m topt wr whRu® ^pt, ^®tpp w 
tot ^?r i gwptt b^c«m ^pit topt wr «mRoo ^r ^pt, £ b'j^w 
(Ppfo% ^$bf tot ^?r i tro*®%r b^4tm T^f& ^ 4 to®pt to ij$f& to wt 

'SRf^l ^wRGFTOfrTTO5% b^OBd «i^*i i 

bs i gw?t c*w s frrro©% gw* gph ^®tPiiT « cm wi « ^®m 

GtfPfT PlGF ql'too TOffo TOSSM GW?T TOfc GFtPliT TOH I TO1W' l ^tTO*o% 

gwtt sn^wn tosjtpt gw gptptt froip® to^t totpt £ Irojp® gptppt wEtoW's 

^W5% TO^fi (^npm TO^F i 


^PT ^#, AB « CD 
Piwlwl O fctjp® AB 
TOlaro OP «sw OQ 
ZPOQ $ AB <e CD 


T^f& tro*®% gwi 
« CD iflsi TOtaMM 


iTOTW TO^P WPT 
tfBr GPPt 


TOIPTI 



B 


b<? I 


#W C^t*f (Dihedral angle) 8 TjSfij TOW 
WP^RJ TOIPT ^stPRT CTO GWS; PIWlMl 

pigf £ totogpt sicojpm iro £ cro (3% TO«r 

TO <^f TOiT GW TO*P WPT GTPt$ $ 
TOoTOGGTTOfcf^WGlTOl 



D 


B 




(StfrVs*) sjfefts 


Vi 


AB « CD ^wrw AC am c^t i AC O top® Al 
OM <m> CD »i»P8W ON ^ wrc?NT ^5*$ 

^roasf O top®* 1 ^^ 1 ^ft ZMON $ AB « CD ->i»po*inuM«iBtetor< 
to i * 1 ?™^ >ijivsm?i mfrs tor c^®t?r «itor ^ -wwM ^ft, £ 

i 

•bp^^i a z~r^ y 

i'b I qf&Wl 8 (FFtWtto*^ I 

to ^T (FfflFff >W<FM to 'sil&P'e TCNffi MIlR^W \Ly 

£ c^ft <tr ww to ^ to? ’ft^r <tr a 

x 

(Projection) ^*Tt ^T I c^lc^l ^"ica^Tf ^T 

to <FlFF <FM WWH to 

Mlhto^VM* <?to if qipect* to $¥ JhHisNT ^f [ 

wfi? ^rr ^n «il^w'iw »rc i 

«iBc^<te (Orthogonal Projection) W ^?T l 



to XY -mwwh to wtt « <>m*i aNur qP&ivi ctoFff i 

iO.«^Wtl 5 W^ 

(*P) -»M"I &W W •nor, C-M W Wl WDt ^PTfcjtK ^ ^f (FM 


top 4 *t?r ra! t?t 


C^t <P$CS I 


(*l) WTCsNI £-M»6*il*| W TO, WWWI ^filT ^RWTe TO 7Q tot <ftot top* ww 
i©.8 H'asfto 

AO ctoi *i*pomh to^i^ft to?t wn®f^ jumuto* qPiPMtoi « \©r ?pffro £ 

JIM'OW sftTO I *ippf&‘ ^BPTONt « 4 ^f& » 1 »PeC*M TOT ^TftBFt to qiTO, <£f 

^BPIGW ^ 8 tM TOT 'SWlJ Jiww to *HTO 1 

(*D flPMi to^ •flwffi' ■wtsto w to^5R??iT >ii|v©«i <wh 441 ^n?r i 

i«.fr »M«1ftPlt'Q »1J|VoC*M TOT^to" 

pp) 4^f& »micjw «ippf&‘ wmu to^t 7 \*mm to ^twit tot ctot ^wisk to ^ 1 
W «fl^ wimr c^twt c^r vsn^ w ^trw to <?n ^ 1 

(«D ^ CTtCTt TBPIBWt « >j»|V8C«W Tj^ ^WIHH ^pr ^Pff ^ >1^W 'SMRob 0.W I 

bo.'b ^ w 5 ^ 

(*0 wr ^c®r 'em c^t w <m> ^tw?r w?u ^trw to 

SfTOl 



(StfcVs*) 


** m. 

wtfR, ^rsrri r$ Rt 4 r*irt %a rt 4Rsft Rm rt 4Rsft (timrsir rr rr$ ^ m , ^ ^i?rr 

HC*lW$ ^SWW ^R (Space) RRR R*CR RT17F I ^TtRlR ^RWl^ R1RR Rt rr&, tdsr 4R*ft R's, RRIRtR 

^RRT, Tiffisr 1 JRRT ^ $S5JtfRQ §>W I ^sER 4<$FTr R*R VM^I 
rwt rr^sr rirt « to ^bijr f^r ^r rrr tost siter* «a^f wr rrr^ (Solid) rrt rr i 
crrer cRto rsrer ^er (7m, wtw tori w errt rrrir <^©#r wNfw criert 

<?to RRfls ^ER R^s RlRfr Wf RRRlR I «aft ^5R5jM VH<$f| ^5R Rt (Surface) 4RI 
4ERR ^ WI CR CRR1R CW RER, ^5tER £ RRRgR RtR (Edge) RRT RR I 

4Rf& rTe^ir rt ^rrrt ^eBr ^Rf& <5 &«r «iiE5 rIr «rfc^ i 4RfB IrerIG rr Risj 4RfB rr^r 

RiRT^Ttoi 

Rl®f: i I C'shsl KlC'OJW RR s f&R 5 ER ^)») «I*1<1^'Q R<W *l»1<^ *ll») PH I 
*1 C^sNIjJ (BCg|f^5 XM-^jWl* RClIRfi) RJRRtR fat I 


ivs.b* *)*W VM«^ '»lU|Vo«| « WET CW*! 


i I RtRfRRRRRTRtRRTRtR RRR$ (Rectangular Parallelopiped) 




toE®ft®r rri®rir rwt rirt ^trp^j vmr^er RtRi®fRR rrr$ rrt rr i 4$ r# wra s^rFD 

4Rf& Rl^R 4R?. fato ^(BIT ROOMER RRR I 'RlHWfta VM4$) fa*# Wf fas* Rh# RlR 
RlE^I 


CR RtRlSfaF RRRgR ^'o^'JCII W||*l'eE*W|, ^5tER RRR$ RRT RRI CR ^IWlRlR RRRgR 

^RR>]ERl r4e*M| , ^sTER RRR (Cube) RRT RR I iBMBW to RtRatRtR V|H^«M 4RI RRERR 
ABCD, A'B'C'D', BCC'B', ADD 'A', ABB'A', DCC'D' 4RI RlR^ERT AB, A'B', CD, C'D', BC, 
B'C', AD, A'D', AA', BB', CC', DD' ^ BD'. 


RCR R#, RtWRsR RR^ tR<T, 21® « RR^R AB = a W AD = b W ^ AA' = c 
I 


(R5) ^IWWR V| «W^ »!Vlg|'oC*M W^»l (Area of the whole surface) 





Sifcvoj) s|f=ft© ^ 

= 2(ABCD WI?T + ABB'A' WET CWI + ADD'A' WBT 

= 2 (ab + ac + be) ‘^fa < P < P 
= 2 (ab + be + ca) ‘^fa < f> < T> 

(h|) (Volume) = AB x AD x AA' = abc WIW 

(*l) ^ BD' = ^BD^DD^ = = Va 2 + 6 2 +c 2 

* I vhc^ WW1, a = b = c. 

(HP) = 2(a 2 +a 2 +a 2 ) = 6a 2 

(h|) «lH|\©«l = a. a. a = a 3 WIW 

(«D^ =V« 2 +a 2 +a 2 =V3a 4WI 

I «fl?T«tHPBr VM 4 ^ Mr, 21^ « fcitfobi ^ll^ 4: 3: 2 >|S4&|v®C«=l5l c^MUM 468 

'^Uin ^r, « «ii«ivoh Wfc w 1 

: vjh <pQ , Mr, sfs « ^©r ^nasor 4x, 3x, 2x fiHfari 
'okc®i , 2(4x.3x + 3x.2x + 2x.4x)= 468 
^t, 52;c 2 = 468 ^T, X 2 =9 :.x = 3 

:. Mr 12 ft., si^ 9 fir. ^^wl6f^. 

= Vl2 2 +9 2 +6 2 = Vl44 + 81 + 36 = V 26 I =16.16 (sim) 

^«W55f= 12x9x6 = 648 VMfiflJM I 


: i 1 filSrMlt&l <^f5 d<)I^W<J *UIC4$) 81^, 'Q^sf WfW 

^ wrt c^apH « ^ 4 ^ w i 


» I (Prism) 

ot xh<i^ ^ site « »wi*im ^gjsr mti <*w. >ii fc«r>r tot i 

fstwtm ^ aisc^ ^j?r <4 rr ^rtrt «n^r <rc?n ^pit •tp^r *nir«ffl?r ^ 

feiin5t<PHn^r^r>)i|fK|iervj ^qHJWW1sta^wfW*1sta»i 4*11 ^ffl ^mcWTHfl^r -®i6fS^«i^ 

<jj<^© ^ i wra' ^nwsr fc*Br f^r ^sr %*c>w wr ^?r i cwr, 

’i^sn^m 1^*1 ^©jift i 

^r ^Sf Isierw EfeUT (Regular prism) <H?T I ^ tel 

(Irregular prism) W ^?T I ^jSsf^Tl^ ^TtWW^ f^Sf^T ^I®TT ^?T I ^to?T frgft 

Him Kta«rl+M t§«r>l «llMl4*fil?r RijpIClsr 'Bt-HJ 414$© ^?T I 

Hrtr-\sff , \Stb^f] 5|f=^©- b'sr- i o'sr 













fgarCSH c^Ri^r 

= 2 (^fta c^pt) + *it^^jjpmr c^m 

= 2 {^fta cw^rj + ^fts *lMftr * ©wst 

*f) <4tl?jviH = c^apF?r x 


fcTO*f * i fiJrgjrrora ftswn ^wia totf wmm 3 , 4 « 5 c*r. ft, 

8^. ft. 1 3 to c^m <g isnw^ ft^hr to i 

*[TOft : ^ftsT frwf mi®t*r 3, 4 « 5 OT.ft. I 


3 2 + 4 2 = 5 : f ^fft TO# tapSBT TO CW3m 


— X4-X 
2 


.'. W5s ^neTBCTSr CWI = 2 x 6 + (3 +4 + 5) X H - 12 + 96 = 
HR* fefir 'SHfc'oi ■» 6 x 8 - 48 <R. ft. 


3 = 6 ^ CT. ft* 
10H ^tOT.ft. 


s^oto laflfiifBsr Twiw cfam i os ft. 48 ^r ct. ft. ! 


8. ftfllftw (Pyramid) 

4SSffld TOftjo OT ’<H4^fl «I1W TO ’’H'OT^WM SSC*J4*(!J ft^rtTOT '5lW 

HSlftis <IOT t 

ftatftCTO ^ft CTMfMl ^WOTf >« TO *lftTO*tOTT9 CTMfMl W TOiT I TOT 

^ft ^1 ftqW ; $E 5 T TO^ ftstft® TO TO I ^ft^Tfts^M ^ 

■>*i^«f*H i « ^fts i^n^Ri cror^ %fftcs? m tot i #ft ^fta 

vftws *i Ftaiftwn t«w to to I 

w$ w ftsifts to® Tirarra ^frro ^ftr *mR(o ftg*r tot **rse*$ 

^jftl iflt <fflFW ftfltftCBfl 4(4fliM isnc? I 

TOft ?tTO£ iarfff TOT tgfS® vm 4 $w (Regular tetrahedron} tot ^ ureft ftstfro i 

<3$ ftsllftrTO 3 + 3 - <5 ft TO ^ 4 ft I tTO #ft 5C® ^fts ^na ^fts 

<siiWfci *(&$ ^ i 







ftstftlM v^ftifl sRHt 




'PtalRto 


ftdlftOM C^Rf^T 

- t*tfl<W + *Hwi^OTU C^3PP*T 

Mwjwi *&w Qi^ , 

ftaiftwa stwown c^J3^*i =■ ^Psr c*mw+i + - ( qft* x wiiwi ) 
ftrflfttM $Wt h, vffiff+GM ^Wi) ^TRHf r ^(OTIPTT ft*PBT / *PT, l = \'V + r 

*0 ^nrsq - ix ^fw ww x tost 

'o l 10 OT. fir, fSiatfSlcsg twt 12 ct. ft. i tw* 

siwa'ewn warn « 'siis'sh fSrfsr ^sr 1 


WlR : ftfllftOM ^ftrl C<^R^ w «W1M1 ^jjt Vfgf 



C^T. ft.. — 5 C?T. ft. 


J 


ftjrtftflSS 12PT. ft. 

tjm cqzvm •H’taMtf C^TfPTf $Wf = vV +r* = V12 1 + 5 1 = VI 44 + 25 = V169 - 1 3 £*T. ft. 



(SfoVod stfefto 




fritter 5W5W = [ioxio +-(4xio)x 13 ] fsr.=ioo+260 = 360 R*f<?r.fsr. 

2 

=-jx(l0xl0)xl2 RRCR.ft. =10x10x4 = 400 RRCR.ft. 

Plfl!^n5< >|iJSjVfiW< C*M|*M 360 (P\. f^T. 400 R*T (P\. f^T. I 


: i i c*m yc^iw to fro op) 

*i m»m ?m, cs\m wtw c^3pr w '*ii?i'® r i R4?r ^ i 


8 I (Right circular cone) 

WfcRT Q^ew »mc4W i£Rsf& 

w (axis) «ror ^fir i>^Rw 
<*RHl?T ^?r '5TR^ CT *JT, 

R^s^fw (Rn^ R*rr ^?r i 

faar, oac Qi^BfW oa 

CT1TOBT TO ABC R^s^fw flW 
^TOI^TTOT R^cetf ^(Rn 6 ! 0 ^FT, 0 c* 
WWt^ (Semi vertical angle) W 

*JN 



CTl*lCT*fc*roT OA = h, OC = r ^C^TURftwr AC = l TO 

OP) JWT = - x ^Rbt x C^TIM ^5T 

= — x 2ttr x / = jtr/ 

2 

0*1) RSJSJWtJT C^2Rp5f = CWWI + C*WHM 

= nrl+%r 2 =%r(r+l) 

(*l) = -X ^5% c^m x twr = —nr 2 h WFF^P I 

3 3 

[ 'S||*|V8C*M ] 



Stfcvsi] 


8 I C4l*l«4l ^sT 12 <P\. ft 1 . ^Rur 10 <P\. ft 1 . ^BfiT «*1lMl 

$wr, 4$fec*M « »i>is|'oc*m c¥3j?p5f «w«ini'o*i 

10 

WfH' : 'qjSM <J]>il< r = — <7T. fit.- 5<7T. fir. 

<S5TK7Tl%wr / = 4h 2 +r 2 = Vl2 2 +5 2 = 13 <7T. ft 1 . 

W®W C«W|<M = nrl =71x5x13 = 204.2035 <^T. f^T. 

■>1»ISl'oC*M CW 4 ! = 7lr(/ + r)= 71 x 5(l3 + 5)= 282.7433 <?T. ft 1 . 

1 1 

^m^T= —%r 2 h= — x% x5 2 x12 = 314.1593 ^T. OT. fir. I 
3 3 

■^IW: er4|PiW «MJHJ 'STtiffT 4J<^a C<m^ «ll4^©il 4+fS '<W1'1 ^CST 'o|*| C*W«1 « 

'sil«'»'ifii4?rwi 
<? I C’lH^ (Sphere) 

ctictt 4Ji*iw w «ror ^ ^npRr ^to* cw ^sto 

^ c*n»w 1 i ^fc*w wr '=r^ ot m ^ 

^ft^u*ii*ic«w^"ri c»ihc<M C4»tj w© ^pn?r i 

qmk <?tto?r o, ^TPrtf 

OA = OB = OC h P 

toF twj to oa sun* ^ ^*r ^ 44# 
wr c’lmto' c^t ^sr gPP ^sfl> ^<13 
I lilt ^ffS?T (FP'S P PB I 

P5 QP 

.-. OB 2 = OP 2 + PB 2 
:.PB 2 =OB 2 -OP 2 =r 2 -h 2 
CMHC4U r 

(45) C*H"1CT3T *[A'0C»M C*W®1 = 47lr 2 <tf«4W I 

4 , 

«) * = — tut 3 WPFF | 

3 

(«t) A vStt>v©|jg \e*ICbHC1^fl^^W3T^JPlrf = V^-/j 2 4^FI 
^feT: c«|5Rt <FT <tf ^tS<W PlM ^ tor W I ^sS’RT 4<I TFRT W I 









^tr 


Slb'M 


<? i 4 c^r. fsr. c% c*ii*wkw firftisr - ot. fir. % ctoh st^r ^?rr 

3 

^®ri £ 


c*iww*r^jw< = - = 2 ct. fir. i .-. 

2 

9 

= r <?r. fir. i *Nt - <?r. fir. <&i 

3 

2 2 

.-. = 7tr 2 x- -sr. <?r. fir. =-7tr 2 ^r. ct. fir. i 


4 o3 32 __ .__ ft. 

—71.2 = — 7t ^"TOT. fir. 


2 32 

^MST, — 7tr 2 = — % ^t, r 2 =16 ^t, r = 4 

3 3 

.*. *110©* 4JWtf = 4 OT. fir. 


^fW'bl twt (£)^sf& ^S^fil^ C^T*^, <£Wlfr C»I1»W « PlPlfcH 
$*I3T '*mR('s I CT, 'aftM '©Hiivoc-M ^1^8 1: 2: 3 

: ^r^#, ^ wt a wr <sw*i <^§ c»ti»iwsr ^ot « 

.-.A = r 

1,1, 

^FT C4WC4H «ll*l'6-l = -7tr 2 A = -nr 3 WIW 


M C»tWTOI «H TO = - 

2 


U 4 3 ^ 2 


— 7tr 




J 


= — 7tr 3 ^r*WW^ <*!?*. fiifir® I win »i In'© *i = nr 2 h = nr 3 ^T*T <4^* 
3 


^ i 2 ,12 

.’. filC^ «i*ril's = —nr 3 :—nr 3 :nr 3 = — : — :1 =1:2:3 

3 3 3 3 

Ibw °i i ^srirom rtta *mic<m frtfj, ai^ « twt tnwot io, 8 « 5- ct. fir. i 

2 

<mlk4> #o 1 ot. fir. c*it»rro?r *jfir st^s wr *rtw? 

-n»iWH : rtta «nro = 10x8x5- ^r. c^r.fir. = 440 ^r. c^t. fir. 

2 

*jfii?r ^rs^ur = n 

4 

.-. n ^WJ^flpl?r'»IHI'6*l = n x —n 

3 


^o 3 


Ml 


^r. ot. fir. 




■ i . . _ _ mi a a /\ 440 x 6 n .. , . 

zHI^Iwi, — = 440 /. n = = 840.34 

6 71 


.-. filfffa flpftr ^tTt 840 It I 



StbVSd 




i c4Mi<m ^hjv*)H V, wi5 cw*i S, r, h <m, 

M a *pr c^rre ot, 

(,)s=^ na = Jgj^}^ 


cosa 


sina 


%r 


(ii) v = - nh 3 tan 2 a = — — WW 
3 3 tan a 

>IW! : «ltcl3r fasf, fctrar OA = h , <3?flM ^Wt = OC = r 

3)4wM ZOAC=a. 


<s®nFrr^F 5 T i = 4^ 


+ r 2 . 


tana 


= rcota 


TR W C*T, tana =- .’. r = A tan a , h = 

h 

(/) S -nrl- nr^h 2 + h 2 tan 2 a = 7trWl + tan 2 a = 7trWsec 2 a 


= 7tr/jseca = 


7tr 


cosa 


.rcota = 


(ji)V - —n r 2 h - —n ( h tana f h = —nh 3 tan 2 a 
3 3 3 


1 ( r ' 


= -n 
3 


l^tana J 


, nr 

tan a = i 

3 tan a 


<t I C<HR<P (Compound solid) 

VM«^ »I»UUI *lliv© I 

CTlffa <J*«J<p 05 frW=t 



O 

o 


■iB'W 

(*) (iwflMitaM ^fir « b'gWWU ^ *!<>W *W 'ISJetCJM ^1?T <RtW 

(») ‘SR# c<t>Mc<M ^f*lsT ^PIH 4^U<t»M<*>lk<t» C*IMC«W 

H'SJH ^IT I 

( 8 ) <£r^ ji»noi ’If^s dilffa *m«$w ^TM^r^rtcw 


•nsri 





vtro 




■IWICT ^ 1$CW «lftv TOff TO?? ftfeg- WAS C#Nr $!# w *HT I W?W '^■fl'M 

^mim -mi# vh<^ >iw*j wr^ri 


^tef: cwsfsr saoBji-f *r^r§ 's^r ^far »rre i tot « 

'fllHrftH Wt*M^3f1*Wl 

ft him *i b • ^ wflgtro t^r 15 &\, fft. i ftsis ftflfcsa 3 <n. % 

*>i3®c*m c*h£v*i <3 \ 

^rwm : t*& 15 &. % \ to? ^r^nr $ m to$ ftfflu 

■ftftw ^fefl wra Mj / - 15 - (3 + 3> = 9 P!. ft. 1 
^TR^TT^im ^ETOT 

- ^ atBBsr ^piwi^Po ^vswsi + Prttei wur *[4 \sc*m 

- 2 x ^ x 4ftr'' + 2nrl = 4jt (3 J + 2 ji x 3 x 9 l v r = 3 C*f. f$T. I 
= 90 ti = 282.74 <tf CT. flr. 

^ 4jMjfi1tof '5f17T'£ s T - 2X-X-7CT 3 + jxr 1 2 / = -jt(3)* +71(3 )“ x9 = 117tc =367.57 ^rc=T. fSr. I 

2- 3 3 


1 i iwf 8 CT.fSr,, 4 OT.fir i*mftirar 3 c’r.fir. w? 

5V2 CT.flr. a. 25 pr.fSr 

*r. 25V2 c=r*f^r *r. 50 otA 

*1 CTICTT *TOT% ^WH q l frgft fftg W '<^313 4 CT.ft. 43*. 3 CT.ffrl ^ga 

CTiiifm- 

i c^T®^ ^ 

ii *mmjjS <n^fij PsPia^w ^ 

iii ft^ag mm ^ 9 re ^f OT.ft; 









'q^ibbt toct c^t# ? 

■ . ■ ■ 

^.i <*r. n 

. ■ ■ ■ ■ ■ ■ ■ ■ ■ 

*t. i « mi ^r. n « mi 

fs^^M'silWlWMi'e 8 I 

2 (T>T.fsr. 4Jl«>lRPl$ 4*1 ^<T*fD p|pf*|«| 41(4 |$4*»lC4 


«l PlPtelGM «lUl'oH 4«o? 


T. 271 ^KOT.ft. 

*t. 671 OT.ft. 

8 1 «hR^ Wl^ «IHI'6-I 4«6? 

t. — ^ OT.fir. 

3 


471 ^r <R.ft. 
^r. 871 ^r <R.ft. 

*T. — ^ROT.ft. 
3 


*f. ^RlR.ft. ^ROT.ft. 

3 3 

Pl(.»JS 'OCyb« R>fe(.'© <t *8 *b "SRIT Sfc^ tS^iTPfl'Q : 

6 (T>r.fsr. 4 jrRP| 43 *rm cfww «iPior 3 <R.ft. *44# 

<t i fai^ifi;* ^ot w? 

T. 4 <R. ft. 6 <R. ft. 

*f. 8 CT. ft. 12 <R. ft. 

&l OT.ft. ? 


4*. 2An 42k 

*t. 72 k 9671 

(^IfPflJsr <ml4 I 8Jt4ll«fW n =3.1416 IM^I) 

<\ i *44# 'srwm vh<]^ Mr, 2T5; « 16 ft., 12 ft. « 4.5 ft. 1 ^ «j&oc*m 

c*whm , Mi ^ «ihi'oh ftft ^ 1 

vi ^ftr fc»fir 'SRfts 2.5 ft. Mi « 1.0 ft. sr; ftWf *tf^n) •awffi' ^t«im 

$Wf 0.4 ftBHJ ^T, |£RT «llll'©«l <*W'8|®J*i) e r Wlil (^<44**1 ftfa ^ I 
bi 44 # ^mrewsr 5Pf.ft.,4Pi.ft.«3Pf. ft. ^r, *sbt ^c«% <naRPi4> 

VMC4* 51V|SjVoWj| tfWUM ft4?M*3T I 

io I 70 WWW 4^ 4Wfl> C*|C»&1 PftM <MOs *M ' 5 Tfas 3W W^T 4.25 <tfftG!*J CTCTC 
« 13.6 *MftGlil sltFF I ^^34ft5MW^T, 
iil 44# >l»lfa^5|4 C44HM* ^©T 8 <R. ft. 44^^ftT4TRtf 6 CT. ft. ^PT, qiStePM « 

b*l 144*115 WIHC-M vStb^l 24 <R. ft. ^R^ftWT 1 232 (R. ft. I <*BT«?1lMl ®H>\o| W 

ivs | C^stM ^RE4#t Ql^OW Ml 5aft.« 3.5 R. ft. I 4S4* ^54 V$tftW 

CTismw w«ii*i'®-i ft%^sr i 

i8 I 6 R. ft. 4JRtf ftPrtf *44# 0>1ht4>4 ^5®r « 'SIUI'OH ft% I 
, iBtt,^ ^tfts-is'sr- i o'sr 



iff I 6, 8, r CT. fir. fifiNS' ^rt <J®T «lte 9 CT. fir. 

i*w#i^wrwi/ < ^'srr^fir%wi 
ifc I #MT CTI^BT C*H»IWSr ^BBT ^Jl*T 13 CT. fir. CTftm CT*T 2 CT. fir. I £ 

ctw %?r tflwffc firarB- cw frsft w ^?rr i ^ji*t w ^?r ? 

i s i 4 ct. fir. firer& c*im<k 4 *if*fo?r 5 ct. fir <rf^JCTtf <3 »isw»im ^ 4^ #mr 

c*n»rc* st^ w ^?rr 1 fifhr cHM^fU w 

iv 1 cror fire# C’lhw 6 ct. fir 1 4<r <?m rtw 8 ct. fir. <3 6 ct. fir. iw 
4«fli RmU fiil^w sugB^antw? 

22 

is» 1 — ct. fir. ftfifis- (£i^ c?ttw ^srt^f^r ^r <£rasfi> ^ictt Imwim <fld» ^mr 1 

7C 

4Ulfcl WI3 «ll*l'6-l filfa TO I 

*oi 13 ct. fir. tflwffc c*ti®rcro evg rtw 12 ct. fir. <^r f^sr w %?r ^rtCT?r 

^•Br ^ w csim^IUw c^t ^or 1 toIEst fitf?r to 1 

*i 1 4^ i>i<mi^$ to^ toto 4i§tiM fttfr <3 1.6 fir. <3 1.2 fir., '^©r 0.8 fir. 

^ 3 CT. fir. mi <^fi*l fe'BCsM WBT CTOITO W? Slffc '^IfilUlU 14.44 H?TlCT TOTO 
?R TOM TO 

^ 1 120 fir. Mj <3 90 fir. ^ N^N) fifiNS- «n*ivoi4bi ^wiwsr b^ffiw 2 fir. ^ <3 25 ct. fir. ^suffer 
Ftfii tom 25 ct. fir. Mj 12.5 ct. fir. sj^ «£w. 8 ct. fir. 

^ I «|UM4»H <3 gft^r 4:3 <£W TO «lUl'oH 2304 <^T. fir I S% 

4*f&>iRJfiifciM 10 "5m \kw(.< $ ^r %ro sicth firo 1920 *m ^pr, & w 
■snair^iT fir4?r w 1 

^8 1 <& «iI4Imh ^?r ^wr 7.5 fir&m 1 «s$ ^ w 2000 #5is wfir firn^o ^itpr % 

\<t\ (£|^ *N»qjflf I4l«l ^tp ^5Wf ^TTO' 6 OT. fir. <3 8 CT. fir. 

^5Wf 10 OT. fir. ^ot 12.5 OT.fir. I 'RlBfiinWl >|>Bl'0C*W <3 «lU|\o-| I 

^ i 4 ot. fir. <ii*RPi^ Istacjw ^st 5 ot. fir. i t^r <3 

1 6 ct. fir. w^er^ ^ ^Rf^s Pwific\b<) ^wr 1 oct. fir. 1 

>|^Wfl WdJ<M <3 <B||i|\e«| fii%^ I 

1 ^4>H5 yw mwiwi naWi 8 ct. fir. ^pr, ^ *i»(#8&w c^wi^m <3 ^imv©«n PW« ^sr 1 

^ 1 firc^ ^ 3 fir.^i^^^t4^^^<3^i^^^f%tfii^i fibufiicyw 

^fii?r : 4tpfrtfT2fir. 3 fir. ^?r ^M'HfDfi si^Wfi cwiw <3 «mi\6-i fir4?r^ 1 

00 1 25 fir. 'g 18 fir. sp^^Pi^^fiBr^Br «i4Rco <mp\\ ^n*! ''ifcw cniiw^ ^wr 5 fir. 1 


14 fir. ^?r t,n*i vwIBn ^ 1^4 fii% w 1 



StbVsd 


^bA5 


I 



->l»Pl'eC*M C«W|4p*l f*rf?T W I 

vi-mjflfci * qnRPl«& *m*w « 1 ta 1.8 c^r.fsr. <f^wi 

*t. *M<l$fi*l ABCD wra' * 4^ «ll*|'6W(i| W ^JSiT CT13TIW CT 

c<w«i «^«ii*i'oh t¥?rwi 

1 >W^fsw C*H$ fed ^?r $wr 8 <*w. <$$ ^far ^JPT 50 

t. <s*nwr ^»r f^f?r w i 

'Sl-afD W <MW> 4»0^IfS|Ul«l erfiW aSttlferH AM? ftacsM ‘.HJ^lOW »1fi»lH fafo I 

*t. vS^IEd 3% <tff*r5t<T <WM'»lt>W 125 





«rrasrr *1^ wis ^bt srtfc i cw ^ <*pr.<*pr.fo *i«Hui ^mwsr *itn « 

tophi ^ ^h, 4%r ftwcU ^?rm wcm tophi c#r, ^miS^m ^phmi ^irsnia - 

topr c#r, 'aiier wt*r tophi <ih ^sjift i <pfiht cro ^Prw®i <phr 
tophis ^ ^ i r?t '&iPh>*h?i tophi ^ <n c#r ^ f^&r 

I <PFtHt TOftFF 'SJH f^® *ltBT R I 4$ WfBT ^rmt (RPR ^Jsff TOHPI TOftjR "SIK 
fRfapr ftffcjj' ^pr ^ SM1% ->1*1 erHMl <*PR f¥W , 'STO « TOPff Rfat 
w^’IPtcr i 

wmim'Pw^r- 

> TOPHR WIT RNlI Wffs 1&CT I 

> fr-lfliH Rfo:j ®1I^CH*1 ^JCTJ Plfl>'8 V|lJHl,«l^^ff«^ll^^ff^T^SIW«n3IWI 

> V&Rl 1-Ml^fe *Tft®T TOPff <MI<P1 Rfal M's *IPff?l I 

> VSR*r i^lfc ^rt»w tophi Wfo wre *n?iw i 

> TOPHPJ TOR « Rtwfefa* TO->Ul«l TOPlHRilffs RiffPJ I 


i8i TOMS *|W eri^vs 1WH <rw 

frpl *l*iWl (Random Experiment) 

««tCTt *Sl^w topit toh wiw rw fiiwiM <pfphi 

fa rhw ^r fifto ^bt ^rr ^mr R, <src* tro ’iffai rr i cw ^pr fa^R <#¥m 

TOtR «p*IHp*I (H, T) RPI, Rl RRff R^t C«feR$ Rift fa§ ^ptf& faTRRfl CRH R=lPHfD R>W Rl 

'wWwwws’ii^i *pr *iffai 4Rfr tro *iffai i 

^t (Event) : CRTCR *IsHm R TOfCRTCR viUhI «M I ^TORt^t ^RSlWlfa^R 

mSI^hi ’ 3 ’ rgr 4 rt>i rHi i rrr crir tori r®rs 4Rf&R5Ri 


Ji»)-»mlsj (Equally Likely Events) 

^ c^twf «iShFi3r , «r5^TitM ^t^rf mR ^r 'ai'WlUd cror c#r ^ ^ ^ ^r 

xiUhI^WIW WWt^T ^?T I £W Pwc^ ^ C$5 ^T C5®T ^l?HT I 

^saR « « cBsr *m ^rr wwt^i i 


iaHn ’q'D'ih^l (Mutually Exclusive Events) 

7?pfRr 'iSl^uj ^ viUw «i-uUi ww ^rt ^iw vom is^ qU»n«|t«iiw 

’t^i^ Rfb^j vj'g-hi i cw, «tw6t Pmc^ 



\Stbv©5j 




i c$5 d >» \ «trisr ^ i 'sm cfo 'simr cw 'srro ^ ^ i 'sr<fR cw 'e cfo 

«i*l^«i ^P»m (Favourable Outcomes) 

c^twf wtr ^rm ^ 'sf^r *mi*m i cwr, witwfFiripf 

Wl Rcerlvb ^?ur ^QTrm ^*ihpi 3f& 1 

'i^ilc’pta (Sample Space) « 7 f^T R*^ (Sample Point) 

wtwt tw *iiHi*i «mhm to *ifos c*n>w h^iw ^r 1 wtr ^r ftrspr ?$$ 

wfii ^rm ’ti'QTiT ^it¥ 1 ^ff c$5 (H) <3 c6°r (T) , s $m 4 <#wt?r #ra ^© 
^?r ^rmr Fnso *ttR s = {H, t} i -i^iw s = {H, t}. ^ 

^f <W5flW PhW <Ml *MI I ^?T 'i^l wfD $R S = {HH, HT, TH, TT}. 

h^hiwwm a%ft iS'iinHw ^rr R 1 ^ ^r 1 wtr ipr i*mt?r Fippr *iffai?r ^hiw 

s = {H, T} ^ h, t siosjm^ <w wtr ^ir 1 

*8-* W\W\ PWlI 

1 »im <*>R w wr w 1 S'WJraww ? 

: wtf W FtT^ WlWjMl : 1, 2, 3, 4, 5, 6 1 writ Fm^ $f\ 

wrarai $& 1 Mwiwi 'sim ^t^rr wr i mwiwi wtr '<whp*i 

« TraPHf WlOlil iJWM I ^R 5 '« - I 'sim^ttW P(5) = - 4^5t^FlFri 

6 6 

wtr Fra^ wf Fiwc 9 ! ? 

^ : w Fwt'l TORT <Wl<M»JC«ll $m : 1,2, 3,4, 5, 6. 4WiT W 2, 4, 6 <fl$ 3fl> OTl^ TODt I 

RhHR Mwiwi wtr 'srmr cs^ tout ^ cwi^ toijr 'si^fr wtw 3 tr 1 ctc^ 

3 3 

WlW]«l WW\<U , ^ cm «T TORRt - I •'• P(C«f1^WUD — . 

6 6 

^?r <ma TOsrrfw wt ^mr : 

xibiR ^i'«l<i-il = : — . , 

TOStTORl «MHM 

c^twr <#wt c^fwr Rfar r5r «mi«m ^ w n(^j m viUhi^I) w 

•non 


(TFtWt 'Sf^ssf ^*11^1*15] TIK ^pr w -MiMHW I^IT W I ^ ^ 'Sf^sfT <MUpt*M 

■siHn 1 wi «fl ^i?rc*r ^ro w 1 







i8-M) 

PiR>vi> viUhi : *SN« ot wut ^ Ritw ls ^r ^?r i filw c^u wh-im 

l otft, ^Wl51^i*i ^ *$ fc&fcr ^ramf l . ^rtw ^ *|R > n Pjw ^ ms «aw ^Ws 1. 

ftm m2)^hi h «pw t ^rbt ^rat^s 1 . wt ’iffam csn^ Rc^i^ 
'^Rt* toil's 1 . ^^mrsac^jc^ *ifc«ii i 

'spu^'^t : wtpff *Stam ^iftt ^tt « itGr ^tt 4 w wm <rc^ i wm 

Tfcm ^ w ’fu 

OTR«lMI 51*1*1 ^ (^ ^ ^ ^ «£BT *Wl<H I 

cw ^ ji?W 8 *pj i ^nsqrn ^t Pick*! 7 'stm ^rfhI'q ^ i 4«rtw awwfD ^nt 


TWl^Ht Ptf«M «||Ul 'BhI^‘1 : 

vs i 4^ «i^s 4^ »ir, 5fr ^mr vq 6^ i twiw c=wr ^it i ^ifl> 

(i) *ir (ii) *w vq (iii) im "osm toi^rt w ? 

^TOTCR : «lwc® CTflf TORT ^IJT4 + 5 + 6 = 15f& 

ti4»iM 4^ ^*r <R?rr 1 5fl> tort mwimi 4^ <srRffa hbt i *hi<m = 15. 

(i) qft *m ^om r i sRFitfs c>rff 4^r »tr i mwiwi 4^f& «ii»im$ »ir 

Wi^^sfT <Ml<M = 4. 

n , m _ «il«l 4t«M «|^«1 <MUM 4 
•’• ^V<) _ 


?R5i TOftJ «WI<M 


15 


(ii) ^mr wrt mm w *# i <?rc^ <?fc*ire sfr ^mr m ^ 4w?r 4^ ^r ^pm 

.-. p(m = — = ~. 

15 3 


(iii) ^tM ^0?|Rr B *lft I sKFfffa CSJT& 6fr ^TM ^T ^ 47^ C«f^ ^T '*l!>1W^ 

4C*M «l^1 <MI<M 6. 

6 2 



iStfcVsi] 


4*|W : 


PmcM 1 * wt Rlero TO tot, fojjPlfov TOTOJcmt cm?t to i 

(i) 4 TOfT (ii) RtW I? MTO TOfT (iii) 4 <smt 4 4?T C#t W«?lJt TOtt 
(v) 5 


i£R5^ MCTO WI5T 6fi> TOMt, 5fi> Mt®T, 8fET TOT MK^M TO I TO TO MTC^M 
£wIM TO TOT I Ptflfto iJlC<«lfD- (i) TOT (ii) <TOT (iii) (iv) MTOT M¥- 


?J"TO I 



i8-8 


TOMTl 


totot Rrfnr toto^ witoj to^ti mtto w cto toto-jcmi wraro to mt i 
tok?t tow cro mtoto *iftfR>few toto w <tot TO to mt i ctot tototo <3tfiwro to 
to to ^Rf toi*t toto 30%. Rwr diRtc*M wfT wi?r toto 40 %. ^^irom focwcG 

TOllCTOfl wft TOTO M^TTO 60%. 4TO RfTO CTO TO «I'8|M*I MteTOT TO TO* TO 

to(mto tomt i 

to to to5t ^pr iooo to frown wro 523 TO cro mito cMn i 4 to ctos TOfw *ito?ut 


523 

1000 


= 0.523 I TO TO sptfiTO 2000 TO frown TOCW 1030 TO CTO TOT I TOCM 2000 TOSRT 


1030 


TO H TOTOlfTO^HTOT = 0-515 I 4TO CTOW TOT TO CM, M^'Wlfil TOITO 5tta CTOT 

2000 * 

<nSH# to^t to to too TOfro *m?m TOt toto wtrotfl; to top 

toTO frown tocm cro wtro toto to i to^ TOrf^fTO toto to to i 

^ntron 8 1 wtroror to cto mitoi tort? «i^ii 81 ^nt$ tom tot nror 21 to^ i ^tro 

8$ WfOt ^Rf TOTO M«1TO TO ? 

nrom : cto* ^sjfiit to 3 1 far to. ^fUt to 21 far ^ toc^ i ^ito ctotot toPvt ^R> 

21 21 

TOTOTOTO — I WWTO 8 W*ll$ 4R5 toTO wtITO — . 

31 * 31 

$ntron <t 1 ctot Rrf^ totot wffcn crorr cMn 65 to nro tot, 40 to cto«t tow, 45 

TO WTO&, 52 TO m *|R|WT nt? I 4TOT TOT TO TOWTOW tH4»lC4 PRlH TOM ^*HW 
MSPW MCTO iRT MTOMt TO ? SIMM TOnf MCTO Mf W ? 

TOTO : MRlMO MCTO CTO (65 + 40 + 45 + 52) = 202 TO I 

^»I1W MRm MCTO 52 TO I 








iS&VSi] Sjfefc 


^®aft £ ari^a i»nwr afaiap *i^ia ?reia^r 


52 

202 


to tot pfiaan < ^t 65 wa' i totot afaiap *tosa ar (202 - 65) = 137 wai 


.-. TOTOrafamaosaar ^aa^iaar = 


137 

202 


^1W : 

4a# afffca Ca*IT TO CaTOT 4a* fa^faHJlTO iaaitf 284 Wa^lSf ^^Ifocv©, 106 WST^jar^I^lM, 
253 Walter -M»|l«fR*lM, 169 Wa ^T TOW I 4TO 4a*5Ta TOW* l Wl M Ptflfas 

<mm Ftflfta to# »i»ii«fR«8ifw tot to ar 4a aroar w ? 


i8 <t 

TOtaaTTOW, cancaralWia astaj *Mi«M^Mif^OTCTOrfc5l?^TO*a3pTCTOrTOi TOa* 
*i2N*i Hypiwww TOa caaa^^ai 4aa m i a^ar ^ tot a*ar « a^ar ca^s frsft a*ar aaa 

alTO* 4aa ft* ^p TOfla 7RW8 TO* l ca CTO 'TOT aTOaf tree (probability tree) «flBT aiTOT 

-lyplWdi a*aff» a# « RR^ #4la TilWa caaa*afls a#i 

ism^‘1 & i aca a*fa, Pwcaa* ^pr 4a*aw 4a*ata faror a*ar tot i a^ar ca*3# frsfa a*?w 
toi aaa "spta H itRi'ft'stn "spia t 'aiaia aroaf f^fa a*a i 

aarata : ^pr farot *i2)«hc 4> p^ara Itom Rmmi a*ar ata i aaa aw 4a# ppr faroa 2 # 

h 'W t to i fiflir aw to ppr t^icro 2 # <mum h tot t toss to i *ott 

< #TO Olfl? WKMW Probability tree 4a aiTOT fa^TO TOW ^a I 



a«taT appT R*tjjJt»|| HH, HT, TH, TT. 

*ofTO appT Ca*3# TO {HH, HT, TH, TT}. 4TO appT fapa a??lTT 4 4ai afefl? appT fa'pp TOla 

asiaat - i tooth « ftfla ppta t TOia asiaar to p(ht)= -. 

4 4 






(Si&vs^ 




<\ i ^ ^pr toto fawn tot ^?Tf i 1 %*t tew ^pr ^toh^ tojto tot 

^FT, Probability tree fcsft TOa' *T^ CTOlft C#Q I ^af ^ PlCW «<|U-||vlc*||n TOPHT ftr%TO I 
(i) CWT TOftT C5®r (ii) C5W (iii) WtW TO*ft C5®r •ll'QTO TOPHT C^T TO I 


^iPfK : ms ^pr ronfDc^ far Rmmi tot to*. a%*rtFt 2ft totto h wrt t 

*ltBTI ^TOftC^lft <Ml«P*1W Probabilty tree TO >ll*lMJ RjfolM C^IIM TO : 


tsftpr ^ CTOlft : {HHH, HHT, HTH, 
HTT, THH, THT, TTH, TTT} 

4TO*T cTO T^J 8ft W TOTO MWIMI 

^T ^ftt?r * -. 

8 

(i) to# <ft*r toto viEhi^mi {thh, 

HHT, HTH} = 3ft 




.-. P(iT) = - (cro^ afoft 

8 

^rttoito -) 

8 

(ii) cub (H) toto^^ #hi {hhh} = lft 

.-. P(HHH) = - . 


«r^mr 


-"Tt 


.^■^pm 


hls-Lh 

strgpm 

TT 


^■sjpm 


(iii) Wlpy IT TOTO ^»I yilBH l ^W l {HHT, HTH, THH, HTT, TTH, THT, TTT} = 7ft 


7 

.-. P[WfW IT] = - 

v i to# {rocro wt « to# ^pr ^TOts 

ftt¥l TOT ^FTT I Probability tree frsft TOiT 
cro#fa4 : wftr 5 TO^'spm h totto cro 

toi 

TOPTH : ifl<pft t^l ^ Ifl<pft 'SJpT f'lC’H ”15) ’Hw 

p^n Rmmi i sm «nc*r wr ftrcwr 

6ft '<P*IUM {1, 2, 3, 4, 5, 6} 'TOlffs «nor I ftffa 

«nc*r ^pr f^wt 2ft totto {h topt t} ^roifla 

*ltBT I <#TO cTO <MI<MW Probability tree 
TO TOK3J R JfolM WltPl TOP I 

TOT-M , (StbTO VST- i oP 









CSFUfr ^ : {1H, IT, 2H, 2T, 3H, 
3T, 4H, 4T, 5H, 5T, 6H, 6T} 

^ i2fl> i 

^m^m5 mx*m p(5H) = - 


4 Wf CTtCTRT T»W ^ 1fRl?r ^ICT ^QTim TOFHf j <4^ 


^ I (FTfafr ^1OT 4 ^ to ^eimr rn^\ W ? Probability tree ^mt?T 

i 



-sitwr Probability tree 




ph»ht <im, to ^rai 


2 3 6 3 

5 X 8 " 40 ” 20 ' 






(StfeVod 


bl Probability tree <flST ^pt faro*! W *p*IUp*I W W3lfl» froft 

W I W (i) 3fifos 4M1I4P*I (ii) 2T (iii) <JVbC'erlvt> 2T ^Wl^T 

fsWfr^ri 

^ I 'Q 2fi> ^pi t'O 5 *! V|"GHl5j Probability tree ftafl' W I 


)>8 




- 

6 

* 2 

*t. — 

3 


«T. 

3 

*. I 

2 


fjfc5?l W (flFF (*-«) WSfc^^r^flQ: 

i2fl>,*M^r i6fi> <*rci^tc»it^»r20fi> , sift5i ^ptbiw <*nftr ^ c*wnr i 


*r. - 
8 

«i ^r wis ^rei^rr w? 

*. I 

3 


(8 -<t) w am* ®«<l ^Te : 


81 

T. 1TO *T. 2^ 

*t. 3^ ^.4^ 

<m ->mci>«i TW^WW? 

^.0 *. - 

2 

*t. 1 ^.2 

&i riwur ' stwsttt flFiflf ^lUUo^ nm ^ictst * rcait* 5 far i 
<TTOft ^ ^r wt?t mm w? 

t. — *r. - 

7 7 

* 5 
*t. — 

7 


1 






^ i5tbVs< 5tfc|^ 

°i i 30fi> ITJwcU l <s tw 30 w otst «nw; i ffic^Jflprr «H»tw ita 

t WlM C^rr *FIT I IBc-tUll) (i) C^^?ur (ii) m TOT R«lerJ (iii) 8 <*RT CKZ r «fl> (iv) 22 «£BT 

^ero to i 

V I TOfl> •ifclQC'e 570ft I 15fl» I fDwfrjWl fcMfclM 

ito 4<r>n; n»wU £n»it4 sot ^igm wc«i»rr ^?rr i sot itsto w? 

ssi <£R$\ 4toi?t ftrsH tot cBri^ ^?ur far tot R aieo ^?ur $fct?r tophi w ? 

10 I c<p?g?r tors 'Sf^jift 1551^, 386^^^ 

«WHiT 98f& f 5 !^ (HTTI 4*IH w «TOfl> l 5 !^ fcmfclM PtfltH MlfSfc f 5 ^ C#r 

11 i aw isi^ro 


SiRfxf> ^s\ vaaTO >m\ 

Ihtol&M TOW 

0 

1910 

l 

46 

2 

18 

3 

12 

4 

9 

5 <ir \a|«T vs[ffi<F 

5 


^tor U)i$oMi4 ?n4oiM Pi<iih toft ^i^oMlta lflj tort tophi w ? w^roffoi 

4<w^^wt«5raww ? 

i*i ctoht « rofl> '<wl*3)Be RMWfvo wi^tui toto «w s t«ii?iiS) R jjaiM ctiRf^TOT^mr : 



tow 

^RI 

i<?4 

ftWM 

<?* 

Stototobt 

i84vs 

«lfoPnil*1 TOflT 

*i<f 


iW«fHW £w»IM TOFT (FTPPfc fluilffcbo 47 TOPHI w ? <Frptf& ^JTOPHm 

'smr ^im ^iw tafavs 47 tophi w ? 
cmft ^ic«r tafavs to 4<r tophi w ? 

i VS I lfl» ?pT « lfl» wr ^rm Probability tree TO I 
i 8 I Probability tree TO ^TT^K^JT ffitRT •gW TO : 




SttASfl '^>'3 

-po^ 

P(1H) = 

P(HT) = 

P(HHT) = 

P(2H) = 

i<? i <?tot CTtw?r to to ?nw*ntr to torts toisst | to smtfr to ^®r^rr to 

2 

torts -. Probability tree WI5 to C®fT^f& to smtft to TO tosmifl 

7 

to HtfHT to totlS JlW W <?!S S*S I CSTM# SW# to HffHt to sr torts 

mrn<mm\ 

2 3 

i'b i w (to um to mm to torts torsi - , to torts mm - , (to torts 

9 7 

1 2 3 

TOtsst - i tol ^s st'ernift to «f to torts 'mm - to to mm mm - \ 

9 5 7 
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iStfeVo*! stfefc 


^8 


i - 8 : 

<t I (a) ^ = {3,5,7,9,11,13,15,17,19} 
5 = {3,5, 7, 11, 13, 17, 19} 


(Z>) C = {3,5, 7, 11,13, 17, 19} 

Z) = {3,5,7,9,11,13,15,17,19} 
b I (a) 8 (Z>) 56 ^ 24 

SI 7,4 VI 0,3 I (b){a,Z>,x} iSI^^H iV I (a) 4, (b) 6 (c) 28 
I (a) 4 (Z?) 6 (c) 28 I (a) 4 (b) 16, 7 (c) 9 

^ I (a) An B = {x: 2<x <3, xeR} 

(b) A n B = {x : 1 < x < 3, xei?} 

$vs I (a) A n B = (x : 4 < x < 6} 

(b) A n B = (x : 1 < x < 3} 

(c) A’ nB’ = {x:x< 4 jc > 6} I (i) 10% (») 50% 




SI ^ I (a) Cm S = {1, 2, 3, 4} , <38? S ={5,10,15,20} 

S- 1 = {(5, 1), (10, 2), (15, 3), (20, 4)}, 

(b) s « s _1 

(c) 4^- ^ 

«fl (a)csms = {-3, -2, -1,0, 1, 2, 3} , <38? S = {-1, 0, 3, 8} 

S- 1 = {(8, -3), (3, -2), (0, -1), (-1, 0), (0, 1), (3, 2), (8, 3)}, 

(b) S S _1 <3*Hf (0, 1), (0, -1), (-3, 8), (3, 8), (-2, 3), (2,3) 

(c) 



iStfcVsi] 



(a)CBBS=4,l,|},OWS={-2,-l,0, 2} 


S _1 = {(0,5), (1, 1), (-1, 1), (2,f ),(-2,f )}, 

(b) S (1, 1), «fl^(l, -1), S _1 

(c) t£T^-t£T^ *Pk k H 

^ I (a) S = {-3, 1, 0, 3} , CTO S = {-3, -1, 0, 3} 
S _1 = S 

(b) S, S _1 m 

(c) ^ *1?T 

«l (a) cm S= {2}, CTO S= {1,2,3} 

S' 1 = {(1,2), (2,2), (3,2)} 

(b) S 

(c) 4^- ^ '*FR*R *1?T 

b- 1 C*) 0, 2, 3 W [a] 

(«l) 26 (*0 1 + y 2 

hi (^)cmF = R, «TO-«TO 
K) cm F = R, to 

iff I (^) F(x+1) = 2x+l, F q ) = 0 


(*l) 


fc I W G(x) = x"- 1 + ox"- 2 + a 2 x" -3 + a 3 x n ~ 4 + + a n ~ l 

W 0(x) = x"-' - ox" -2 + a 2 x n ~ 3 - a i x n ~ 4 + + (-1)" 

S I Q(x) = x n ~' - ax"~ 2 + aV' 3 - a 3 x" -4 + + (-1 ) n 'a n 

b I (0 (x + l) 2 (x + 2)(x + 3) 

(ii) (2a - l)(a + l)(a + 2)(2 a + 1) 

( 1 iii ) (x + l)(x 2 + x + 1) 

(iv) (x + _y + z)(xy + yz + zx) 

(v) -(x-y)(y-z)(z-x) 

( vi ) - (a - b)(b - c)(c - a)(a + b)(b + c)(c + a) 



iStbVs< Stfefto 




I (a) 1 (b) 


(x - a)( x - b)(x - c ) 


(c) 0 


(d) 


1 


x-l 


, , 2 3 

bvsl(a) - + 

x x + 2 
\(lx-21 

(d) - 


(b) 


\ 


yX 2 +4 X + l 


(e) 


x-4 x-3 

1 

+ 


(c)- 

X 

12 


2 2 
+ 


jc-2 jc + 3 


J 


25(2x + 1) 25(x+3) 50 + 3)' 




h I 

8 I 

I 



2-V3, 2 + S 

-V37), - 7 (-7 + V37) 

6 

V, L(. 7 -^f),L(- 7+ ^i) 




b 1 

13 

*1 

6 

5 


0 1 9 

8 1 5 

<M 5 fcl -,- 

2 

13 

- , <11 1,5 

2 

V 1 

2 4 

c& 1 

25 

7 ’ 

1 

7 

bo 1 

9 3 

11’ 2 




X5f^Q#e.vs 

7 5 

h I 2 ^ I — vo I 6 815 <t I 2 'bl *11 3 V I 0, 

3 2 

is I 0,2 ho I -1,0 bb I - 

2 2 


b*l 2,3 










fl5 16^ 


r , 5 ^ 

i 1 (2, 3), 


*1 (3,4), 

-6,- 


l 2 9 J 


l 8y 


VD I (0, 0), (13, 13), (3, - 2), (-2, 3) 


8 1 (0,0), (5, 5), (2,-1), (-1,2) 






* I (1,2), (-1,-2) VI (7,5), (-7,-5) , (V2-6V2), (- 42,642) 


* l (3, 4), (4, 3), (-3, -4), (-4, -3) 


>0 I (2, 1), (2, -1), (-2, 1), (-2, -1) 


» I (1,-2), (2,-1), (-1,2), (-2, 1) 


(1,3), (-1,-3), 


f 


13 




V 




V2l ’ V2l )\ V2l ’ V21 


-13 -2 


\ 

J 


1 I 16 fflBfcr, 15 fflBfcr * l 13, 9 « I Ml 8 fflBfcr, 2T5; 6 8 119 <t I Ml 6 fflBfcr, 2T5; 4 

ffiBra Mi 16 ^ l- fitor « i Mi 25 ffiBra, ^ 24 ffiBra 5 1 Mi 8 ftBm, 

2 

6 flflJBT v I 36 fc l 8-\/3 flftfir io I Ml 20 flftfcr, m, 15 flflJBT I 


(jc,.y)^Nlasw^lR : 

i I (2, 3) * I (2, 1), 


f-- 

2’ 4 V 


«l (4,0) 81 (1,2) tf I (3,3) 



( „ n 

*»l (2, ±2), 

r „ n 


f 1 2^| 

'bl (2, ±2), 

-2,±— 

-2,±— 

VI (1,2), 


l 2 J 

l 2 J 

^3 3; 


b I (2, ± 2), 



•qrtjt-uir, Stt,^ 










2 3 4 5 0 1 


x + 2 41 

>1 3x + < 29,0 < x < 8 *1 4 jc + (jc — 3) < 40,0 <x< — 

2 5 

x + x + 1 20 

Ul 70 jc + 20jc < 500,0 < jc < 5 8 1 <100; 0<jc<390 

9 

<t I 5a: < 40,5 < x <8 'b I 4*J>i <42 W 

‘l I a: W^®r, 14 < a: < 17 VI WtWWb *C*I, t >50 

h I Wt^rtT^E 1 !, t > 6— io I fc'fcbilM* Wt^rtT^E 1 !, t>5 

4 

I *T??IX# X ^*r, 0 < a: < 5 


V I (?) 20, 30, 2 r («l) 5, 


15 r 
2 ’2 



1 1 1 
IlO’ 240’ r{r+ 1) 


W 1, 0,1 (r CBfl^^Pl) 0(r talfc *t*l) 




iSn>vo*| 5|f«te 




hi m n> 10 5 w n < 10 5 (50 o 

bb I fls) 2 («l) - (51) — (^)^f^C^ («) - 

7 3 3 

b^i m — (io n -i)-— w— (io n -i)-— 

81 9 81 9 

be I ^ x<-2 x > 0 ; ^5- = - 

x 


b8 I (?P) 


11 


(«D 2 


305 

999 


(51) 


41 


3330 


W 3 


403 

9990 




b I (<P) (i) 1.3 177 MftilM (am) (») 0.9759 cuffeilH (am) (»7) 0.5824 afttiM (am) 
(«T) (0 1 1 0°469 • 23* (»■) 75°2954 • 5" (hi) 55°5453 -35" 

e I 12-7549 ft. (SfllO 8 I 57ft.ft./^frt (SttU) <? I — MffctlH, — Ml&IlH 

5 2 

fe I — , — , — ^ I 562 ft.ft. (smO V I 1,135-3 ft.ft. (£tr?T) 

9 3 9 

h I 4-78 ft./OT. (SSfo) bo I 1 ft.ft. (SlIlO bb I 1-833 MfoilH (Sfl?0 

b* I 114-59 ftft?T (m be I 1745 ft. (SSfo) ^1 1-75 ft. (SflU) 


b I (0 



(ii) 2 



3 

tanO = — , sinO =- 

4 


3 

5 


e l 

<t I 



8 1 sin A = 



tan A = V3 





b^i (0 


27 

4 




be I 2 



VSOO 


iStbVsj) sjfe^g- 


I (0 0 (ii) 0 (iii) 'sPR^tfw 


(v«) ~ (viii) y 


I (i) — 
w 6 


.... 2rc 4 tu 
(k) — , — 
3 3 


(iV) i (v) i 



fc I (i) 0 (ii) 1 (m) 2 (iv) 2 (v) 2 


..... 4n 
(hi) y 


(*v) 


7tc 


(O 7 W y- («0 7 Wt 

6 3 6 6 3 3 


i»l (0 


2rc 4 tc 


. . .-. ic 5 tc 

(,,) « ■ T 


..... n 3k 5jz Ik 

(hi) T’ “T* “T* ~T 

4 4 4 4 


.. . rc 3 tt 5ji: 7tc , . te 5te 7rc lbc 

0v)-, — — (v) — , — , — , —— 

4 4 4 4 6 6 6 6 


. .\ 7E 5tu 
(vi) — , — 

3 3 


. ... . n 2% 5 k 

(vn) 0, — , — % , — , 271 

3 3 3 


H 2 _ f 2 / \ a+b 

x W ^ W a , W 1 (*) i (®) 7- 

v 1 W) 0 wo W | 

*1 W) 0 («l) x = l, y = l (*l) x = -2, j; = -2 w x = -l, 7 = 1 



5)fc)\5 


VI 0^) 1.01302 (*1) 19994.01 *1(^)9.2104 (*1) -4.90779 (*1) 230.76 

I fa) x = log(l - ^), loga < y < 1 (*f) x = 10^, - a < y < a 

(*D x = 4y, 0<y<a 

I D f = (2,oo), Rf = i? ivs | D f = (-1,1), R t =R 

i«l (*) £,=[-5,5], R,=[0,5] (*1) D f = [-2, 2], R^ = [0, 4] 

W) Z> / =^,R / = {-1,0,1} 




i I 1 + 5^ + 10.y 2 + 10.y 3 + 5y 4 + y 5 

(o i-5^+io/-ioy+5/-y 


(k) 1 + 1 Ox + 4 Ox + 8 Ox 3 + 8 Ox + 32x 5 
I ( cl ) 1 + 4x + 240x + 1280x 3 + 

(b) 1-21x + 189x 2 -945x 3 + 

vs I (a) 1 + 8x 2 + 28x 4 + 56x 6 + 1-082856 

8 1 (a) l-10x + 40x 2 - 

( b ) 1 + 21 x + 324x 2 + 

(c) 1 + 17 x + 94x 2 + 

<M (a) l-14x 2 +84x 4 -280x 6 



, 8 24 

1 H 1 + 

X X 




(C) 
'b I (a) 

(b) 

(c) 


, 7 1 21 1 35 1 

1 + 5 - : 

2 x 4 x 8 x 

1 - 6 x + 1 5x 2 — 20X 3 + 

l + 12x + 60x 2 + 1 60x 3 + .... 

1 + 6 x + 3x — 40x 3 + 



iSifrVod 






8 , ..10 


5o I (a) 32 + 80* + 80* + 40* + 10* + * 


,, 96 60 20 15 3 1 

(b) 64 + — — r + — r + — 

7 * 3 4x 4 8* 5 64* 6 


X X 


55 I (a) 64 + 576* + 2 1 60* 2 + 4320* 3 + 


(b) 1024- 


640 160 20 
+ 


2 3 

XXX 


5*1 p = 2, r = 64, 5 = 60 5« I 7 58 1 64 + 48* + 15* 2 +-* 3 + 

2 


5<? I 31-2080 5fcl n = 8, <lWlJt 9 « WW 


35 

128 


5 S I (a) * = ±6 


.,63.5215 
0 b ) k = 2 




5 1 (/) Vl3^W (ii) 4V2 4W (iii) |a-&|V2 4W (iv) 1 W ( v ) Vl3 «flf W 
<?l k = -5,5 fel 16 -971 (2tl?0 & I 5 ^ 


5 I (/) 7 4W, 4V2 4W, 5 12 + 4V2 (») 14 

* I (0 6 (ii) 24 

VO 1 V58^^, VlO^W, 11-972 ^4^ 8 1 2a 2 

<? 10 4<P<P, 10 4<P<P, 40 ^<P<P 

fe I a = 5, *t*T — ^ 

2 

a =15, ^T — 

2 


S I 


\r I 


o ^ 
a = 2, 5 — 

3 

a =2 

(0 21^4^ (ii) 24^4^ (iii) 15 <tf 4^5o | p = 



5 



vStfr^sil ’If'fto 




il(*)-l («l) - (*t)0 (*T)2*I5 8 11,- ffll, 2 

2 2 

bo I j = 2jc- 5 hi I (a) y = -x + 6 (b) y = x-3 (c) y = 3x-3a 

b^.1 (a) y = 3x-5 ( b ) y = — 3x-5 (c) y = 3;t + 5 ( d ) y = -3x + 5 




f 6 'l 


f 4 "l 

bvs 1 (a) (1, 0); (0,-3) 

00 

--,0 

l 5 J 

; (0, 3) (c) 

I’° 

^ y 


b8 I y = k(x—k);k = 2,3 b<? I y = —(x + k 2 );k = — 1,2 ^ I & = — 

k 2 

*i i 636 ^ffir., 20.5 fa. , 864 ^fir. vi i ^rfir., 7.8 ^ffir. b 1 300 (P\. fir. (sain) bo i 
87.5 fsr. , 3.2 fa. bb I 301.6 fir. (STUD, 301.6 fir. (STUD, i* I 25<?l.fir. (SM), 
bvsl 64.14 'SR CT. fir. (Stra), b8 I 452.39 ^ OT. fir. (STUD, 904.8 fir. (gfm), bffl 1 OT. 
fir. b'b i n.37 (P\. fir. (sain) b 4 * 1 1.06 ot. fir. (sn?i) iv i 4fl» 
bb I 1308.82 CT. fir. (gfm) *o I 78.5 ^ OT. fir. (ssm), *b I 7.48 ^ fir. (STUD, 107.98 
(smo i ^ 1 8380ofi> i i6 ct. fir., 12 ot. fir., 12 <? r. fir. *8 1 2086.49 ^ffir. (snu) *<? 1 

798 ^ CT. fir. , 1550^(^1. fir. ^ I 203.14^(^1. fir., 207.85 ^C*!. fir. VU 296.38^ 
(P\. fir., 31 1.77 ■SRC*!, fir. I 110.85 ^ (P\. fir. , 60.32 ■SR (P\. fir. *b I 40.64 ^ OT. fir. , 
16 ^J*T (? 1. fir. vso I 4662.75 ^J*T C^l. fir. 


^3%T%b8 


1 7 

*1 1 (i), - (ii) , — 

2 30 

23 1 

» I (Ot=t (ii) 


7 4 

(iii).TT 0v) 


30 


15 


1 2 

VI — b I - bo I 

38 3 


1000 


400 


157 ,.. x 1630 ,..., 424 

^ l (0 00 7T7T 0») 


1897 1897 


1897 


btfl CO — (ii) — 

63 63 


b'b I 


98 

639 


45 




R^ivim R^c^t? 

: 1 



